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KAYLpCK 

aU metal, seli-locldng nuts 

recorded to prove 



Kaylock Nuts withstand the rigors of the most accu- 
rate torque testing machine ever devised. We know. 

We designed ond custom-built special automatic 
equipment which conducts self-locking torque tests; 
records the readings on continuous tapes; proves ir- 
refutably the exceptional reusobility of Kaylock Nuts, 

^ ^ KUnoCK WTS *BC PSECISION SSODUCTS AND CONrORM TO 

^ APPlKTAStE Al* rORCE NAVYSrecmCATIONS AN N S AND AN N 10. 

The Koynar Company • Kaylock Etivision • Box 2001, Terminal Annex • Los Angeles 54, Califorrua ® 1956 

Cantdian Dlaltlbuloi: Abeicorn Aoio Umilad. Montreal 



It weighs a mere 30 pounds— yet is able to withstand an 
atomic blast toad of 22 tons. 

How come it can take it as well os dish it out? 

The key lies in inlegraleri ricsign-iising a single-unit die- 
molded structural plastic to replace the host of detailed 
sheet-metal assemblies usually employed in such 
construction. 

Developed by Goodyear Aircraft under contract with the 
Navy Bureau of Ordnance and Bell Telephone Labora- 
tories, these plastic radar reflector dishes have proved they 
better their metal forerunners— and more. 


Already produced in diameters up to 72 inches, they are 
an excellent example of the plastic molding skills and 
facilities of Goodyear Aircraft Corporation. 

difficult design and assembly problems facing you? By 
calling in Goodyear Aircraft, you will gain from this 
proved ability to fabricate such structures from metal, 
plastic and structural sandwich materials in combinations 
that pay off in strength-to-weight ratio, simplicity and 
exacting performance. 

For information, write; Goodyear Aircraft Corporation. 
Plants in Akron, Ohio, and Litchfield Park, Arizona. 


They’re Doing Big Things at 


GOOD/^EAR AIRCRAF¥ 



new 

expanded range 
OMNI-MAG 


...combines 3 sources of VOR/ILS flight 
information on a single dial 


Three vital VOR/ILS instruments in one . . . 
that’s the Bendix* Omni-Mag Indicator. It 
performs all the functions of a Relative Mag- 
netic Heading Indicator, a Flight Path Devia- 
tion Indicator, and an Omni-Bearing Selector 
. . . and combines the information from each 
on a single, easy-to-read dial. 

With this 3-in-l "pictorial” feature, the 
Bendix Omni-Mag has found wide acceptance 


in the aviation industry. Twenty-nine air- 
lines, more than 200 executive aircraft and 
hundreds of military aircraft are equipped 
with the Omni-Mag. Now, with the addition of 
an Expanded Range facility, the new MN-97H 
Omni-Mag takes its place as the lowest cost, 
most versatile, reliable and easiest to use 
VOR/ILS instrumentation system available. 



...smooths out ILS approaches ... eliminates 
need for bracketing 


The Bendix Expanded Range Omni-Mag 
shows the pilot well in advance that he is ap- 
proaching an II^ localizer beam. As a result, 
he can make a direct "close” on the beam, 
without the usual need for bracketing, By 
making possible more positive, quicker ILS 
approaches with considerably less maneuver- 
ing, the MN-97H promotes flight safety and 
helps reduce pilot fatigue. 

For full details and specifications about this 


new Bendix navigation instrument, write 
Bendix Radio, Aviation Electronic Products, 
Baltimore 4, Maryland. ‘R<«. us. p>t. oir. 




AVIATION CALENDAR 


Sept. 17-Intct 
Sept. 




uigh, Scotland. 

'-21— ,\mcrican Sodet>' for Testing 
iais, Second Pacific National Meet- 
ing and .\pparatus Exhibit, Hotel Statler, 
Los Ajigcies. Calit. 

Sept. 17-21— Eleventh .Annual instrument- 
.\utoination Conference dr Exhibit, spon- 
sored by the instrument Society of Amer- 
ica, Coliseum, New York, N. Y. 

Sept. 17-22-Intcmationa1 Congress of As- 
tronautics, sponsored by the Inteniatioiial 


sored by IJSAE Flight Safety Rest 
Santa Barbara, Calif. 

Sept. 2-*-26-Amcri«n Rocket Society, fall 
meeting, Hotel Slatler, Buffalo. N. Y. 

Sept. 21-28-1956 I rade Fair of tlie Atomie 
industry. Navy Pier. Chicago, ill. 

Sept. 26— National Security Industrial .\ssn„ 
Waldorf-Astora, New York City . 

Sept. 27-28— Fourth Michigan .Aeronautics 
Conference, sponsored by -Michigan .Asso- 
ciation of Airport Managers, Manistee, 
Mich. 

Sept. 27-29— Southern California's Engineer- 
ing Conference & Exhibit, sponsored by 
Engineers and Architects Assn.. San Oiego 
Chapter, Balboa Park, San Direo, Calif. 

Oct- l-3-l2th Annual National meclronica 
Conference, sponsored by American In- 
stitute of Electrical Engineers. Institute 
of Radio Engineers, Illinois Institute of 
Tcchnologv and Illinois and Northwest- 
ern Universities, tiolel Shemian. Chi- 
cago. III. 

Oct. 2-6— Society of Automotive Engineers, 
National -Aeronantic Meeting, Aircraft 
and Engint 


Oct- 

Sympositmi. Hotel Utica, Utica, N. Y. 
Oct. 25-26— Aircraft Electrical Society -An- 
nual Equipment Display. Pan Pacific Au- 
dilociiim, Los .Angeles, Calif. 

Oct- 29-30-East Coast Conference on Aero- 
nautical and Navigation Electronics, 
Shcraton-Belvederc Hotel, Baltimore. Md. 


AVIATION V 


• SEPTEMBER 1 
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a wind tmmel commercially successful? 


>n the basis of the d 


is produced 
|>er dollar of facility ... per engineering 

CompuDyne Control Syslerra, employ- 
ing computoi-dynamic techniques, are 
ocnieving increased output of uefia data 
... by establishing and programming (he 

re de«!oped 

die basic c 


control problem 

troi or test conditions . . . st^, ramp 
otherwise program variables ' 




speeds, with greater accuracy than ever 
l»fore possible. 

CompuDyne Control Systems encom- 
pass the full control loop . . . from sensor 
to final control element. They are pre- 
tested and performance-guaranteed on the 
basis of analog simulation of the control 

CompuDyne Control Systems are ®PP^ 

performance of existing facilities. 

Write or telephone for full information- 
Informotive new bulletin entitled, "Vaud 
Data . . . eecnamically ■produced by dy- 
namic procesa controC will be sent to you 
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Vickers Servo Pump Systems 

Provide ru|>id und aceiirate re!$|>oiise to niiniitc 
electrical or iiieciiaiiioal signals 


The Vickers Servo Pump Unit shown 
at the right is a signal-controlled, 
variable delivery, positive dispiace- 
niem, reversible flow oil hydraulic 
pump. In combination with a rotary 
or linear hydraulic motor, it forms a 
signal-controlled hydraulic transmis- 
sion for remote control operations and 
high-respon.sc servo systems- 

The servo transmission may be 
con-sidered as a power amplifier when 
viewed from the electrical signal input, 
of about five trails, to the mechanical 
power output of several thousand 
waits. Various sizes of transmissions 
have been built, having output capae- 
ity ratings from one to four hundred 
horsepower. The servo pump de- 
velops only that pressure required to 

duced pressure over the greater part 
of the system life since peak loads 
occur only infrequently in the majority 
of systems- Tltis greatly reduces power 
losses and minimizes heat rejeciion. 

.^ny i\ pe of prime mover of suffi- 
cient capacity can be used to furnish the 
power input . - . electric motor, auxil- 
iary drive pad on an airplane engine, 
air turbine, hydraulic motor, etc. Sub- 
sianiiaily constant speed is desirable. 

Variable Pump Volume 
Controlled by Signal 

Heart of the servo pump unit is the 
N'ickers Variable Stroke Hydraulic 
Pump. This is usually a nine-cylinder 
pump housed in a pintle-mounted 
yoke. Varying tlie yoke angle varies 


piston stroke, hence, out|)ui volume 

direction of flow, A stroking piston 
actuated by a pilot valve varies the 
yoke angle according to signal. 

Low Control Power Requirement 
Power for control purposes is low 

vab c action is confined to the volume- 
regulating system which is a low 
power level (100 to 30(1 psi) hydraulic 
system separate from the power trans- 
mission hydraulic circuit although a 
part of the pump unit. This voluine- 
rcgulaiing system controls piston dis- 
placement and direction in the jiowcr 
pump which can operate at pre.ssures 
up to 3000 or 4(101) psi. Pressure drop 
across ports of a metering valve, with 
its inherent losses, is avoided in the 


lein. Pin 





with no intermediate valving to the 
hydraulic motor or linear actuator. 
The fixed stroke hydraulic motor 
provodes torque directly proportional 
to pressure and speed direcUy pro- 
portional to flow rate. 

High Power-te-Weight Ratio 
The servo pump unit and its 
associated hytiraulic motor are de- 
signed for high power-to-weighi ratio, 
high lorque-to-ineriia ratio.low inertia 
of rotating pans, and high resonant 
frequency. 

Typkal Eminple 

High piwcr.lo-veight ra(io-3.76 ltp/ll> (motor onlv) 
High lorgoo’-to-ioerlii ratio-3.5 s ID' lb-io./SK> 
U» iDorlio of touting lurU- .032 Ib-io.’ 

High resoninl (roguenc;- 20 cps (enliro ovoim) 
Other advainages are reliability and 
versatility of application. The smooth. 


output from the pump is determined 
by the volume of flow which the 
volume-regulating system demands 
and by the actual resistance of the 
load ... is not dr()cndcnt upon pres- 
sure drop methods of comrol. 

In a comrol system employing 
this servo pump, the variations in 
gain resulting from load change arc 
negligible compared to those which 
may occur in a similar circuit con- 
trolled by a valve metering directly 

Constant Displacement 
Hydraulic Motor 

Plow and pressure generated in the 
hydraulic pump are carried by tubing 



stcplcs-s speed changes and a 
hold position against any var 
load arc additional reasons < 
unit is a desin; 


which c 


Important among the applications 
of Vickers Sers’o Pump Units is ex- 
tremely fast and accurate positioning 
of gun turrets on aircraft. .Another is 
actuation of the exhaust nozzle for jet 
engines: here the servo pump's cliar- 
only 


suffici 


t pou-c 




tary demand minimizes the power 
loss and lliereftirc the heat rejection. 
The greatly reduced average pressure 
level in this type of s>’siem prolongs 
the life and improves the reliability 
of all components. 

Por further iisformation, ask for 
Bulletins ,SE-1 .t and SE-18 or get in 
touch with your nearest Vickers 
Aircraft .-\pplication Engineer. He 
can arrange for an engineering team 
to consider your problem and propose 
an optimum solution. 

VICKERS INCORPORATED 

DIVrSrOM Of SffMf “NB COIPOIMIOH 
M«IMISI»*TIVE »d ENCIMEB1H6 CEHrEB 
Dipmtmsnl 1442 • Dslxiit 32, Mithlscti 


TElEtSMMS: V«kH5 WUZ^Delroil^mELEryPE "FtOV 
OVERSEAS REMEMimnve Sperry Cl 



gives Navy's SeaMasfer a 
lighter, stronger backbone 


The Navy’s new Martin SeaMaster ia a multijet seaplane with 
performance comparable to land-based aircraft. Much of its 
high performance results from exceptional light weight. 

One way the Navy saved weight was through the use of bigger 
forgings, such as the 3,800-pound giant, that form the backbone 
of wings and fuselage. Not only did this huge forging save the 
extra weight of smaller assemblies, it also made possible big 
savings in assembly time Eind machining cost. 

It took months to construct the dies in Alcoa’s shops, for 
these were the biggest closed forging dies ever made. Each 
finished set weighs more than 60 tons. It also took one of the 
world’s two biggest forging presses, the 60,000-ton giant recently 
added to Alcoa’s Cleveland facilities. 

The forging itself was squeezed from a 4,2(X)-pound billet of 
X7079 alloy developed by Alcoa* for higher strength, better 
ductility and superior heat-treatability in heavy sections. 

While production of this large forging was a metalworking mile- 
stone, it also emphasizes the point that Alcoa has the facilities 
and technical knowledge required for solving 
any problem involving aluminum for aircraft. 

To learn more about these facilities and the 
tremendous depth of Alcoa’s experience, write 
Aluminum Company of America, 1800-J 
Alcoa Building, Pittsburgh 19, Pa. 

ALWAYS FASTEN ALUMINUM 
WITH ALCOA ALUMINUM FASTENERS 




WARREN WIRE 
TAKES OVER AS 
HIGH TEMPERATURE 




provide a 


through 
and 

including 
wiring 
for 

SOLENOIDS, SYNCHROS, 


Only Warren Wire can 


From entire 

standard, 

stamped, or 

color-coded 

Cable 

Systems 


e 






CABLES 

MIL-W-7139-A 

WW400 — for Identification by Tagging 
WWSOO — for Color-Coded or Stamped 
Identification 

Be Sure — ■ Be Snfe tcUli ff'f(''400 - . . and in 
addition. Sore Ttnie — Sore If'eifflU — Sore 
Money uilk (( (( 500. TIic world’s most rugged, 
heat-resistant and abrasion-resistant rabies of its 
type. The silver-plated, copper heart of each is pro- 
tected by impermeaWe, Tellon-lrealed giass and glass 
braid. W'itli 'W'^'500. you save lime, weight and 
money because lagging or “ringing out” is no longer 
necessary! Color-coding, tlirough 10 solid colors and 
an unlimited number of color combinations, permits 
tnxMnf rircuit iileitlifiralion anywhere it is 
used ... or if you prefer to code with standard 
marking equipment, there is While WWSOO. 
WW400, colored “natural” brown, is for standard 
lag identification, Send for samples and Specifica- 
tion Chart "WW400-WW500”. 


HOOK UP AND 
LEAD WIRE 

MIL-W-16878-A 
Type E and EE 

WARRENITE Teflon-wrapped 
WARRENEX with extruded Teflon coating 
GLASTITE Teflon-wrapped; glass braided 

.1 r«Mipf<-fe rissorinienf of strandings. dimensions, 
colors and color combinations - - to fit every need. 
All three types pos.soss superior dielectric, concen- 
tricity and resistance to water absorption; are un- 
alTecled by fungus. bore flexibility is important, 
ihc.^e wires perform perfectly. Type E and EE wires 
have 600 and 1000 volt ratings respectively. Send 
for samples and Specification Chart ‘'WTFL”. 




Fast Serrfee through 15 


'lon-ietde Sales Offices and IT'nre/ioHses 


In all electrical wiring and cables 
for aircraft^ missiles and rockets 
we’ve beat the Devil at his own game 

WIND . . . HOOK UP . , , INSULATE! From the smallest component to the entire 
connecting system — all can be integrated in one complete Class H system — to 
withstand heat up to and far beyond -i-400°F ambient. What’s more, all these Warren 
Wire products are impeiwlous to fuels, chemicals and solvents; have superior abra- 
sion and cut-through resistance ; and w^ithstand cold to below -85‘’F. 


IWire and Insulation 



MOTORS, ALTIMETERS, GENERATORS, AMPLIFIERS, SWITCHES 


and every 

ofher electrical a 

component! ‘4 


MAGNET WIRE 

MIL-W-19583 

SILICONE or TEFION-COATEO 
— any gauge can be wound on own diameter 

Specify these wires for any electrical part wliere 
magnet wires must be depended on for long, reli- 
able service. They arc processed and fabricated to 
withstand heavy manufacturing and operational 
stresses — even in the smallest diameters, as regards: 
adliereiice and flexibility; abrasion and corrosion 
resistance; aging; twisting; acids, alkalis and pe- 
troleum solvents: moisture; and of course heal shock 
up to and beyond -*-400°F ambient. They have low 
dielectric constant and are nonflammable. Avail- 
able in sizes 10 through 50 A.W.C. Send for samples 
and Specification Chart “WWlOOl”. 


MATERIAL FOR 
CLASS H INSULATION 

TEFLON-COATED-GIASS: 

Fabrics Tapes Tarns 
Cordages Sewing Threads 

All these “Polytel” Teflon-coated Class H in- 
sulators are dimensionally stable under pressure as 
well as heat. All possess superior mechanical and 
dielectric strength , . . have extremely low water 
absorption ... are non-tracking. They resist all 
acids, alkalis and solvents, These materials are avail- 
able in all standard thicknesses and sizes. Send for 
samples and Specification Chart “TCG”. 


WARREN WIRE COMPANY 

PLANT AND MAIN OFFICE! POWNAL, VERMONT • west okange, n. j. • PHitAOEtPHtA • ATtANTA • Cleveland* 

DEtirOlI • CHICAGO* • ST. LOUIS • ST. PAUL * PHOENIX * DAILAS • SEATTLE • LOS ANGELES* • SAN fEANCISCO • MONISEAl 


Manufacturers of Plain Enamel, Nylonel, Formvar, Nyform, Bondvar, Silicone and Teflon Magnet Wire 
Teflon Hook-up and Lead Wire * Tinned, Bore and Bunched Copper Wire. 






Contributing 
precision-made 
cockpit enclosures to 
America’s air arm 


The Cessna T-37 wU! help to train 
tomorrow’s jet pilots faster and at less 
cost. An enlarged coclcpit enclosure made 
by Kawneer gives the instructor and 
trainee unproved visibility- With our 
knowledge of acrylics and specialized 
facilities in our new, modern plant we are 
prepared to take the complete 
responsibility for your cockpit enclosure 
program. Our forming, routing, edging, 
optical testing and glazing to metal 
facilities are available to produce any 
part of your cockpit enclosure— from the 
acrylics only to the complete assembly— 




NEW 


Pumps by 


BURBANK, CALIFORNIA - HUNTINGTON, WEST VIRGINIA 


Making Props fle/ioi'f... Propeller pilch control is a very 
important factor in starting, flying and landing modem 
transports smoothly and safely. These new Pumps, prod- 
ucts of outstanding engineering abilities and facilities, 
provide Aircraft Manufacturers and Airlines that extra 
efficiency in Propeller performance. 

Precision design and pertormance cliaracierislics: 

HIGH CAPACITIES ... tow AM PERAGE ... EFFICIENT 
OUTPUT AT SEA LEVEL AND ALTITUDE OPERATION . . . 
EFFICIENT RELIEF VALVE CHARACTERISTICS . . . EFFI- 
CIENT BLEED AND BLEED SHUT-OFF VALVE CHARAC- 
TERISTICS . . .COMPLIANCE WITH DUTY CYCLE AND 
ENDURANCE REQUIREMENTS. MEET OR EXCEED ALL 
APPLICABLE AIRCRAFT SPECIFICATIONS. 

Making Props Behave 

Proven Quality costs no more . . . Specify ADEL 


IL. 

! A i 

' 


A DEL designs and manufacture! 




s in the following major categories: 

rik 


EnciNeAccessoRies 






Whittaker has valves in production 





;y to pinpoint navigation 



Omni/ILS Plus ARC’S New Course Director 



^ircraft J^odio Corporation b 


This new and advanced navigation in- 
slrunientation system is a complete 
PACKAGE, consisting of single or dual 
omnirange equipment, teamed with the 
new ARC COURSE DIRECTOR. 

The COURSE DIRECTOR consists 
of a computer which gives precise steer- 
ing data and a compass slaved gyro 
which provides stabilized, accurate, di- 
rectional information. 

The system supplies the pilot with 
AUTOMATICALLY COMPUTED 
steering information on all ENROUTE 
OMNI TRACKS. HOLDING, IN- 
BOUND, OR OUTBOUND ILS OP- 
ERATIONS, thus providing PRECISE 
APPROACHES. Complete automatic 


crosswind compensation is provided for 
ALL operations. 

The computer performs all your cal- 
culations and presents correct steering 
data directly on the cross-pointer meter. 
The gyro needs no resetting at any time, 
since precession is completely compen- 
sated, You simply set in your selected 
course and steer to keep the needle cen- 
tered. The system will then either inter- 
cept or precisely follow the desired 
track as required. 

So — fly with pinpoint precision — 
greater ease and increased safety. Sec 
your nearest ARC Dealer or write us 
today for complete detailed illustrated 
literature. 
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Unit saves I'A man hours 
on each shaft machined from 


OSTUCO TUBING 


mochining time on each shoff. 

OSTUCO tubing has tremendous strength 
fo obsorb the constant shock and strain to which 
Unit equipment rs normally subjected ond 
machines easily to precision tolerances. 

Cash in on the economy of OSTUCO'S unique 
■‘Single-Soufce-Service'-compIete 
tubing facilities "under one roof"— by 
contacting your nearest OSTUCO sales office. 


^OSTUCO mm 


IS 


'Amy 




Improved 

estinghouse Axial Flow Fans 

for Industrial air, fume, vapor handling jobs! 


WATCH WESTINGHOUSE!_ 

COVER PkESlDEUJlAl C-4WPA/GNS ON CBS TELEV/S/ON AND RAD/O 


COMPLETE NEW LINE 


with: volumes from 1,700 to 100,000 CFM— sialic pressures up to 
3i/4n_14sizes, Vaneaxial or Tube Axial, direct-connected or V-belt 
driven, with wheel diameters from 15" to 72". 

• Space Saving . . . compact Axial Flow design permits installation 
directly into duct work. 

• Improved performance . . . non-overloading horsepower feature 
permits use of smaller motors. 

• Least maintenance . . . rugged practical construction insures con- 
tinuous trouble-free operation. 

For complete application service, call your nearest Stunevant Sales 
Engineer, or write Westinghouse Elearic Corporation, Stunevant 
Division, Dept. 3J, Hyde Park, Boston 36, Mass. 



RYAN TO BUILD DC-8 JET PACKS AND PYLONS 


Jet Packs. Ryan has been selected by the Douglas Engineering. Ryan is devoting a substantial 
Aircraft Company to manufacture complete jet of effort to working with Douglas personnel 
power packs and pylons for the new DC-8 commer- 
cial airliner. Substantial orders for these SSO mph 
Jetliners have been placed by U major airlines. 


Broad Experience. The Douglas order, initially $20 Established, Equipped. A pioneer in aircraft, Ryan 
million, is the result of Ryan’s outstanding record of understands the industry's requirements and fulfills 
a the design and production of jet them as only an aircraft company can. Ryan has the 


engine components, afterburners, rocket r 
ramjets and exhaust equipment for turbo-compound 
and piston engines. 


With a background of 33 years of experience in aviation, Ryan 
excels in designing and producing high quality aircraft, power 
plants and avionics, built at low cost, delivered on time. 


AERONAUTICAL COMPANY 
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announces its affiliation with 


MINNESQ 

MANUFAi 





AND 

MPANY 


The Minnesota Mining & Manufacturing Company of St. Paul, 
Minnesota, has a new subsidiary— Zenith Plastics Company, 
world’s largest producers of reinforced plastics for the aircraft 
industry. 

America’s defense will be served by combining Zenith skill and 
experience with 3M’s financial backing and its advanced devel- 
opment and research facilities. 


ZENITH PLASTICS CO 

WORIO'S UAG5ST Pl/INT PROPUONG REINfORCfO, 


A SUBSIDIARY OF 


z 


gardena, calif. 

piAsrrcs FOR aircraft 


MINNESOTA MINING AND MANUFACTURING COMPANY 
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skills in 



weopons development, 


Jet Orders Demand Airline Sales Push 38 

► lATA director general tokes calm view of copocity implicotions, 
but emphasizes breadth of increase. 


Republic Turns to Dual i 

t 1,500 F-84FS will be 


► About 1,500 F 













is! 

,4 





designed 
tested 
and built 


to meet another di-fficult 


As part of an air pressure fuel transfer sys- 
tem, this SCHULZ designed valve will pre- 
vent venting of vapor outside of fuel tank 
until tank inferno/ pressure exceeds 5 psig; 
permit air to enter the tank when pressure 
drops be/ow atmespherici with the vent 
inlet submerged in fuel, a float operated 
valve prevents the valve from venHng out- 
side the tank until the tank pfessure ex- 
ceeds 8 psig; maintains tank pressure at 
5 psig by controlling the flow of pressur- 
ized air into the tank; prevents pressurized 
air from entering into the fuel tank when 
air or fuel is venting outside the tank, Tem- 
perature ronge from —65°F to 290°F. 


fueling problem 



SCHULZ 


TOOL AND MFC. COL 

425 SOUTH PINE STREET 
SAN GABRIEl, CAIIFORNIA 
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EDITORIAL 


International Mail Rate Problem 


fSir Wiliam HiJcJred has called the atlailioii of the I2lh 
Annual General Mcefing of the fiitcriiafioiial Air Transport 
Association to a grsic matter that will face them \<-ithiii the 
next J2 months ishcn the Univcissl Postal Union will Jiold 
Its congress at Ottana to consider setting international air- 
mail pas'Hieiils to airlines that carry foreign mail. This is a 
matter on which Sir William has been eloquent in the past 
and his words express the ptohleni w'ell.) 

"Gos crmiicnt delegates go to these congresses as pleni- 
potentiaries, with power to sign a Postal Consention 
wliicli thereby becomes a binding agreement between 
governments. Ihese government delegates are postal 
officials and are tbcreforc, in effect, tlic users of the air 
mail senicc. 'I'liis is a ver\- strange situation: 'I'lie user 
of the sers-icc sets the rate by secret ballot without the 
transporter hasiiig any say in the matter at all. And you 
can’t talk to a Po.stal Conference ton minutes without 
being told in tones of au'C that 'congress is supreme.’ 

■'There is only one thing for you to do. 'That is to 
sec that the top officials of \our gor ernments— the prime 
ministers or, in certain cases, the ministers of finance 
fully appreciate the situation, so that they mav instruct 
■he post office i>cople, if thev see fit, to \otc in the right 
sense when thc\- get to the congress. 'I'liis is something 
which each of you must do to enable us to accomplish 
out objecti'c of not losing more rexenue in perfonning 
tins service for the public. If each of vou sa\-s to him- 
s-lf, 'I find it a little difficult to speak to my govcrnincut 
and 1 shall rely on the carrier sitting on m;- right and 
the carrier sitting on my left', then xou may as well 
reconcile yourselves to a loss of many millions of dollars. 

■'Kcmcmbcr, xve arc not asking for an increase in rates. 
^Vt are only asking that the present rates, ahead) 


smashed clown some \-ears ago at the Brussels Congress, 
should not be further reduced. Most airlines have a thin 
profit margin or none; if air mail rates are to be cut still 
further, we shall be in a bad «ay. 

“Such an act would only mean that many of the major 
airlines would require subsidizing by tlieir gox’ernmcnts; 
and that money would have to come out of the pockets 
of the taxpayers. And rcnicniber to tell your minister 
ttiat it would be out of the pockets of the taxpayers of 
those countries which provide international air transport 
and would go largely into the coffers of the post offices 
of the countries wliieli do not have major air networks. 
I hope some of the huger governments will make it clc-ii 
that if there is nn attempt at Ottawa further to cut the 
rates, there will be no signed Postal Convcntioir. 

“Remember that, since Brussels when the rates were 
pulled down without consultation, the airlines have col- 
lectively decided to invest millions of dollars for the pur- 
chase of jets- Tliis will increase the value of the mairr 
coinmodit)' we sell, namely speed, by 40%. That incre- 
ment of value benefits tlic postal admiiristrations abso- 
lutcl)- by increasing their efficiency in tire eyes of the 
public. 

“Letters get there tliat much quicker; business, divi- 
dends, private relationships, contact with fellow men arc 
ail intensified and speeded up. It's a funny moment to 
choose for trving to cut our small postal revenues ycl 

We ho[sc the international airlines heed Sir Williams 
warning and face the congress at Ottawa with the solid 
backing of their governments to resist any further 
attempts to slash international rates paid airlines for 
carrving foreign mail. —Robert Hotz 
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close conincis «i(h tIio aircraft industry 
slimulnte more than casual interest in its 
rapidly-advancing developments. Through 
ncarlt thirty years of collaboration, Fafnir 
Bearing Specialists have absorbed some of 
the spirit responsible for aviation’s prog- 
ress. A case at point is the development 
of the Fafnir jet Engine Ball Bearing. 
This frequently-called masterpiece in 
hearing design and construction involves 
a radial and a thrust bearing assembled 
in a one-piece self-aligning outer ring. 
The Fafnir Bearing Company, New 
Britain, Connecticut, 


FAFNIR 

AIRCRAFT BEARINGS 

FIRST — ul the liiniing points 
in oircr«/f tlcslgn 



WHO'S WHERE 


Iii the Front Office 

Robert E. Gross, fotmcrlv chaimian and 
president, now cltaimian and chief executive 
of Lockheed Aircraft Coip., Burbank, Calif. 
Courthiidt S. Gross, fornicily cvecutive vice 
president. no«- pa-sident. 'Vlso estahlislicd. 
three senior vice prcsidenc'ie.s: Charles A. 
Barker. Jr., finance and treasurer; Cyril 
Chappellct, administration; Hall I„ llib* 
bard, engineering Carl B, S(|njer. vice 
president- Ix-coines assistant to the chair- 
man. Daniel J. Hanghton. csecuti\*e vice 
president: C. Kntchiaii succeeds .Mr 

Haughtoii as general manager of Lock- 
heed's Gcoreia Division. 

Dt. Aniofd O. Beckinaii, president of 
Beckman Instrimicnts, Inc., a director of 
Continental .-Mr Lines. 

LaMotte T. Cohn, a ditcctoi of The 
Gairett Corp., Uis Angeles, Calif. Mr. 
Coht: replaces lohii K. Northrop nho has 

George Haydn, president of newh 
formed llasdn Kiectronic Produels, Iiiel. 
Plainfield. -N. J. Messrs. Ccorge and Zol- 
ton Haydn purchased assets and equipment 
from Ilavdu Brothers of Ness* |crscv, a 
snlisidiatv' of Burroughs Corp. 

Dave Gerstcin, s-ice president-sales, gov- 
ernment and iiiduslria] prodnets. Olvmpic 
Radio &• Tcles ision, Inc., Long Island' City. 

\'. G. Nielsen and Gen. Gordon P. Sa- 
dlle (US-AF, ret.) sice presidents, Ramo- 
W'cKsldridge Corp.. Los .\ngclcs, Calif. 

Najeeb E. Halaby, vice president-com- 

f any dcsclnpnicnt, Servomechanisms, Inc., 
t'estbnry, N. Y. 

Honors and Elections 

George F. M'islieciius, director, Garfield 
Ihomas W'ater Tnimcl, Pennsylvania State 
Ihiiiersits-, will he awarded the Society of 
Antumotisc Eugineers’ Manly Memorial 
Medal for P555 fur his paper “Principles and 
-Applications of Bj-pass Turbojet Engines". 

John B. Hau'lcy. Ji.. president, and 
Garold .A. Kane, cxecutixe vice president, 
N'oithern Ordnance. Inc.. .Minneapolis, 
Minn, aecised the Navy's highest avsard, 
the Distinguished Public Sen'iee .Award, 
(or Iheir important eonttibnlions in the 
design and production of the Navy's new 
automatic, rapid-fire antiaircraft gim mounts. 

Changes 

Peter J. Selicnk, manager-project!, and 
Russel L, Krapf, manager-finance arid ad- 
ministration, fur the nerv Technical Mili- 
tars- Planning Operation ( I FMPO) of Gen- 
eral Electric Compaiiv’s Delense Elcc- 
liomts Du'isiem. IKNlPO's lieadqnartcts 
will be In California at a location to he 
'elected Charles D. Brown succeeds Mr 
Schenk as maiiager-maiketmg. General Elec* 
trie’s Light Alihlarv IHectrunic Equipment 
I'Xjpaitmeiil. Utica. N. Y . 

Kenneth L. Moan, .administrative engi* 
ncer, Chandler-Eians, a division of Pratt 
&• W'liitiicy Co.. Inc.. AA'est Hatlfoid, 
Conn. 

(Coiitimicd on p. 70) 


INDUSTRY OBSERVER 

(Editor’s Note; This column tvas written by Aviation Week’s staff 
aftciKfiiig the SBAC display at Farnborough. Pictures on pages 32-J3.) 

► Glostcr Jiiacliii prodiictinn order has been drastically cut back to about 
100 planes, indicating a slim future for Rnsal Air I'orcc’s all-weather-fighter 
capabilities. Javelin dcrolopmcnt plans also were stopped by cancellation 
of a proposal for ;i tliin-wingcd model using an area-ruled fuselage and 
advanced Bristol Ohntpus engines in the 16,000-lb, thrust class to provide 
good supersonic performance. 

► Project to build Avro of Canada’s Cl''-103 snijcrsonic delta wing all-weather 
fjgliter in England also has been scra[i|)cd. This huge su]>etsonic delta would 
have utilized an .Anicriean air-to-air missile system and British-built Oljmpus 
engines. No plans exist nnw to jirosidc the RAF with a supersonic all- 
weather fighter in Convair F-102 class. 

► New version of the English Electric supersonic dav fighter is P.IB, with 
a switcli in powctplant from two Armstrong Siddeley Sapphires to a pair of 
late-model Rolis-Rovee Avons with afterburners. 'Iliis jrats the P.IH in the 
same power class as the McDonnell I'-lOi, but with a much shorter range. 
Three P.lBs have already been built. 

► Roll.vRoyce reverse thmst dcsicc demonsttated csi>criincntaUy in Hawket 
Hunter by test pilot Jim Hcywoitli uses pair of clamsiiell doors to close off 
tail pi]>c exit and divert thrust through louvers located on both sides of thu 
real fuselage. lu normal flight, the clamshells block off louvers but slide 
backward, opening louver vents, and then close to reverse thrust. Rolls 
claims up to SOCr tliiust icvctsal effect. Unit is being developed along with 
silencers for eventual commercial apjjlicatioiis oii the Conway by-pass engine 
in Boeing and Douglas jet transports. 

► I'uturc of I'ollaud Gnat now is tied maiiih to possibilities that the Roynl 
Air Force may place an order for a trainer version under dcvclopnicnt 
(,-\\\' Sept. 10, p. 281. Gnat traiiict will be able to simulate transonic con- 
trol problems for fighter jriiots and will cost much less than its competitor, 
the Ilnwker Hunter trainer. Many small countries now aii.xious to buy the 
Gnat arc hedging until there is some evidence that dcsclopinont costs will 
bo underwritten by otlicr sources. Armed version of the Gnat has flown 
close to 50,000 ft. and dived succcssfulK up to Mach 1-2. 

► Rolls-Royce is developing two new turbojet eiigiiics. RB.106 is believed 
to be a small, liigli-flinist weight ratio turbojet in the Soar class, while tlic 
RB-108 is an extremely liigh-thrust turbojet, probably In the 25,000-lb. thmst 

►De Havilland Gyron turbojet now nmniiig at 19,000-lb. thiust with a 
dcsi^ sttetcli to about 21,000 lbs, has not yet found an airframe application, 
providing another indication of how Brit;iin’s engine dciclopiiiciit progi.im 
lias far outstripped airframe dc' clcipmeut in the supersonic speed range. 

► Saunders Roc supersonic inteiccpfoi ixiwered by a turlKijct and rocket 
combination is now the only entry left in this field. Paiallel Avio project 
has been canceled liccause of economv drive of enttent Biitish government. 

► Mo.st informed people in British ;.viation are vtill bcnmaniiig a government 
decision two years ago to cancel the Vickers 1000 jet traiisport project 
Govemment decision was txised on the fact that the V'ickers transport’s 
weight had grown to 280.000 lbs. and would have required 9.000-ft. nmwavs. 
Douglas and Boeing jet !iaiis|)orts that have cornered flic Imlk of the world 
market in this class are now over the A'iekris u ciglit, and 9,000-ft. nmivavs 
;ire assutcti at most key airports in the long-r.mge jet mtcrinitiomil tniffic 

► .Althongh stscral British engine firms ate doing rcse-atcli on nuclear ])ower- 

I plants for aircraft, there is no firm high priotity jirogram for devclo|)mcnt of 
a powcrplant-airfrainc cmiibin.itioii similar to the AA'S 125.A in Ifnitcd States. 
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The Heli-Rotor 


Compressor 





Efficient • No Containment Probiems 


• High specific delivery at high speed-up to 42000 rpm. Capacities 25 scfm to 
25,000 scfm- 

• High pressure ratios in single stage (up to 10: 1 ) from small compact units. 

• Surge-free operation with compression ratios independent of speed. 

• High efficiencies resulting from built in pressure ratios. 

• Suitable for high temperature operation — suitable for air, freon and other gases. 
< Simple construction-simple control systems. 


Heli-Rotor compressors arc adaptable to a variety of drives: hermetically sealed elec- 
tric. turbine, hydraulic or direct from an engine. The design of the Heli-Rotor compres- 
sor assures unusually long and trouble-free service life. Individual compressors have 
operated without stopping for as long as 3 years. 

In these units, two helical lobe rotors trap the entering gas. compress it and deliver it 
to an exit port at design pressure. Two-stage machines with a 24 to 1 compression ratio 
have been designed. The patented design of the rotors is already proved in a variety 
of aircraft installations. 


Washington Roundup 


AEC and Nuclear Rockets 

Atomic Energy Commissiott's brief aiinomiccnicnt that 
its Los Alamos Ijbor.itorv is '‘concerned with icscatcii 
and development of nuclear rocket propulsion" has 
been followed by imicli speculation, little fact. Disclosure 
tliat the laboratory’s N Division, ltc.idcd by Dr. Raemet 
Schreiber, lias been working on tlic probkin for the 
last year, brought out additional information that the 
Livermore Laboratory also is concerned with nuclear 
posvered rockets. Both arc operated by the University 
of California on contract to AEC. One AEC spokesman 
said the project still is in the feasibility study stage. 
Tiicrc were indications, however, tliat work may haie 
progressed as far as the development stage. Although 
no one would say so officially, tlic .Air Force has close 
liaison with .AEC on nuclear rocket propulsion work. 

The announcement u’as primarily a recruiting effort. 
TTic AEC said its purpose was to let scientists and 
engineers know such work existed. 'ITie press release 
itself was hinged upon the emplovment of an engineer, 
William F. (Jarlsoii. of Bristol. Conn. 

AEC Chainnan Lewis E. Strauss recentlv announced 
establislimcnt of two new programs to assist colleges 
and iinii’crsitics in training nuclear engineers, scientists 
and tcclinicians. One provides for grants of up to 
S350.000 to any one in.stitutimi for acquisition of equip- 
ment, the other for loans of certain nuclear materials 
and by-products, some of it free and some at 20% of 
list price. 

More Authority for CAAP 

Tlic Civil Aeronautics Board and Civil Aeronautics 
Administration arc launching a joint study of regulation 
of air safeh’ to find out whether .some of CAB's rule- 
making authorih' should be shifted to the CA.A. C.A\ 
feels that in some rCTulator fields, it would be a more 
effective rule maker because of its more intimate con- 
tact with the problems imohed. 

Tlic CAB held discussions early this month witli 
representatives of the airlines, the militan-. pilots, con- 
trollers and the CAA to study air traffic regulation, 
r'urthcr discussions will be held in an effort to find 
solutions for air traffic problem^ 

'Reasonable Probability' 

Comment of Dr. Clifford C- Furnas, .Assistant Secre- 
tary of Defense for Research and Deielopmcnt, on the 
artificial satellite during a talk before the American 
Institute of Chemical Engineers: 

“The wcll-piibiicizcd scientific satellite, whicli has a 
reasonable probability (thougli not necessarily a cer- 
tainh) of success, is the most iiii|)ortant aspect of the 
program of the International Geoplissical Year. 

Soviet Talent Production 

Add statistics on Soviet training of technical specialists 
(including scientists, engineers, agriculturists and doc- 
tors); . . Our best information indicates that the 
Soviets are graduating these specialists at a rate not onh 
greater than ours but at a rate greater than that of all 
NATO countries combined. For example, during the 
next five years wc estimate that Soi'iet engineering higher 
educational csbiblishments will graduate about 420,000 


people— about triple our rate.”— Air Force Chief of Staff 
Gen. Nathan 'I'wining. Gen. Twining illustrated the 
problem with this example: “lliis year International 
Business Machines estimates that 7,5(10 mathcniaticiaiis 
will be needed to man computers on order, of u’hich 
about 1,500 should be Ph.D's. Here is our output; 
About 250 Ph.D.'s in math svill graduate this year.” 

Tighter Airways Control? 

House Commerce Subcommittee on Aviation, headed 
bs- Rep. Oteii Harris (D.-.Ark.), is pushing for tighter 
control of scheduled airline traffic. “W'c arc going to 
have more airway.s— c\cn if the airlines don't want it," 
Harris said last neck during the ra’is’cd subcommittee 
lie.irings. “Wc arc going to revise the airways and 
require tlic airlines to fly in the ains’ays." 

James Pyle, acting Cii’il .Aeronautics .Administrator, 
and Oscar Bakkc, depuri' director of the Civil Aeronau- 
tics Board’s Bureau of Safety Regulation, argued in 
faior of the present CA.A and CAB policy of free and 
I’isual flight in non-density areas against the solid opposi- 
tion of the six subcommittee members present. ‘'Sec 
and be seen” is still the program of the day, Bakkc 
testified. He reported that there is only “a very, very 
small percentage of aircraft imder positive control at 
present." In line with its program tor positive control 
of fast and high flying jets. Pile pointed out that the 
CAA will have coiilrol over traffic above 24.000 ft. bs- 
April. 1957. and traffic above 15,000 ft. by Feb- 195S, 

Committee members, lioucscr, were not satisfied. 

Harris obsened that there lias been no basic change 
in flight rules and regulations for i 5 years, and tliat 
the only substantial cliaiige came as a result of the 
conflict over instrument landing ssstem fILS) versus 
ground control approach (GCA) in 1947. He added: 

must svakc up to the fact tliat you can’t drii’c 
a Cadillac under the same rules that apply to a horse and 
buggy. There can’t be freedom of the air svhen there arc 
going to be jets flying through it.” 

Subcommittee members maintained that tlictc is a 
possibility that the Grand Canyon collision bctuccn 
■TWA and United .Air Lines airliners on June 50 might 
hai'c liccn avoided if the United plane had been posted 
by C.AA ground personnel as to the location of the 
’I^VA aircraft. The 'T\\'A aircraft was notified of the 
location of the United plane through the TWA office 
when it requested a change in flight course. 

The CAA and C.AB also were criticized by com- 
mitteemen for failing to take action banning the practice 
of commercial airliners of flying low over tlic Grand 
Canyon area for sight-seeing purposes. Bakkc con- 
ceded tliat this practice is one of the possibilities that 
might hai’C figured in the Grand Clamon crash. 

ALFA vs. USAF 

Air Force Secretary Donald Quarles lias agreed to 
review tlic pros and cons of a recent US.AF directive 
calling for removal of key airline personnel from the 
Air P'orce and Air National Guard ready tesene {AW 
Sqit. 3, p. 39). Most as'iation officials, howescr. held 
little hope that a solution agreeable to the .Airline 
Pilots Association, which is figliting the dircctisc, would 
be reached. A conference held in M'ashington last 
week brought the issue no closer to a satisfactory con- 
clusion. — M'ashington Staff 
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Freer Rein for Industry Recommended 


Defense r>e]iiirtiiieiit study calls for better utilization 
of maiiageineiit skills in Meapons development. 


By Clamlc Uilze 

Washiiigfon— 1 iillcr uHIi/jHaii of tlic 
aircraft iiuliKtrx's iiiimagcniciit skilK is 
essential in order to speed tlie develop- 
ment and iJtoductirm of ness' s'eapmi 
ss-stems, the Defense Department has 
warned .\riny, N'asv and Air I'orcc. 

'Hie major coiichision of an ex- 
tensise stiid> of the aircraft cycle from 
eoncqjt to inventors is that more re- 
s|x>nsihi1itv should be given to indns- 
Iry . rlic report, drawn ii]) liy a group 
lie-adcd b\ Depnh' Seerctan' of Defense 
Reuben B Robertson. Jr., indicates that 
tlie ariiK-d forces arc failing to get full 
benefit from tlic aircraft indiistir talent 

"\\ c feel.” a Defense S|)okesman told 
.\vi.sTtON W'n.K, "tbat airemft pro- 
cnrcincnt officers need a far better defi- 
nition of wliat the iiidiistiy can do. 
Then the indiistn slionld be given a 
contract and. along nitli it, the widest 
possible frcctloni to fill the contr.iet.” 

In tills connection, it was indicated 
tliat the studs group has been f.n iirabls 
impressed ]«• lIS-\I'"s source selection 
ss'.stem. altlumgb it does not specificallv 
endorse the program. 

Lower Echelons, More Power 

Second most important recommenda- 
tion is tliat lower cclicloiis of niilitan’ 
procnrcmeiit personnel be strengtbened. 
(hen given more antboritv. Tins ivonld 
applv to tiS.\]'’s W'enpoii Svstem Proj- 
ect Offices (W’Sl’Ol and tlic N'aw class 

llic stndv blames mneh of tlic dclas 
in aircraft dcTchipmcnt on tlic fact that 
decisions are held up wliilc pieces of 
paper arc circulated to a liigh level in 
tlic niilitan organiz-ifion. 

Blame for this lies in tlie lack of suf- 
ficient personnel. US.W. for example, 
says frankly that it does not have tlic 
management talent to guide all new 
weapon svstems along the |iith from 
concqit to imentors. Tliis i.s wliv it 
hires aircraft eonip.inics to do the job. 
In e.xccptional cases, it lias even bired 
special management consultants, such 
as Ramo-W'ooldridgc Cotp.. wbicli is 
responsible for systems engineering and 
technical direction of tlic interconti- 
nental ballistic missile. 

The studv group feels that, svitliin 
the niilitan. total antlioritv over a 
weapon svstem project slionld be vested 
in a single office. Tliis office. \\'SPO 
or Naw class desk, must have a staff 
competent in size and quality to do the 
job and make its own decisions. 


On niaiiv ptojoets under tlic present 
••vstein. an aircraft ccini|>iiiiy is hired as 
]irime contractor to provide manage- 
ment skill. Tlien it is not permitted to 
exercise the skills fully because vital 
decisions arc delayed in tlie military 
routine. 

There arc. the report savs. two rem- 
edies. One is to raise the status of 
\\'SPO or class desk to flic point where 
it .has the cimipetcncc and aiitliority 
to make decisions witlicmt fighting its 
nay to the top. 

Other Recommendations 

Second remedy is to improve com- 
munications on the state of the art so 
that the milit.m men know the relation 
lietwcen n hat can be done and wliat the 
armed fortes need. 'Ibis is well illus- 
trated b\- the Raino-W’ooldridge ICBM 
arraiigcincnt- where the mainigemcnt 
contractor was liired to provide pre- 
cisely this service. It is Raniii-W'ool- 
dridge's job to know wliat iiidiistrv' can 
accomplish and to set up a dev clopmcnt 
plan Cii])ablc of att.iiiiiiient. 

Otlicr rceommcmdatimis of the Air- 
craft Stud)' Group iiichidc: 

• Greater disscininatioir of tecltnical in- 
formation and rctiuirenicnts to con- 

• Increased stimulation of now ideas 
among tlie niilitarv services. 

• I-'nstCT action on contractor requests 
for gnvenimciit-furnished facilities. 

US.M’”s program for citciilation of 
Technical Progr.mi Pl.miiiiig Docu- 


Firsl Fiigbt of F-107 

1-05 ,\iigelcs— North Aiiicrican Avia- 
tion's l’-U17. an advaiicc-d version of tlic 
F-lOO scries, made its first flight lo-st 
week from Ivdwurds Ihlot for the 

fliglit was RnlxTl Baker, North .\mcri- 
can’s chief engineering test pilot. 

.kt the end rsf the 15-mimite flight, 
wiiieh Baker termed "very satisfactory," 
the aircraft’s drag chute failed tin taiid- 
iiig. and ttie F-IO" rolled from Eidwards' 
15.000-ft. mnsvay onto Rogers Diy Luke 
hed. where the nose gt-ai collapsed when 
it struck a ditch. Damage tn the .lircruft 
was sliglit. 

rhe F-107. originally designated the 
i'-UlOB, has a solid nose, with a bifur- 
cated air intake on tn]i of and hehind the 
cockpit. S|>ccd is contparablc to that of 
the Republic F-105, Powcrplant is a 
Pratt ft* AVIiitnev J75 willi aftcrbmncr. 


incuts and Svstem Rcqiiiremenits 
• kiig. 6, p- SC) tn a selected list of po- 
tential contractors is considered a sub- 
stantial advance towards proper dissenii- 
iiaticin of technical inforinatioii. But 
tlic studv group's survey of industry 
sliowcri some nnmufaetitrers still need 
mote data and consider present efforts 
III adequate. 

Ill this comieetiim. staff members feel 
there is a sital need for more liack- 
gmiind information on tlie state of tlie 

Kqiuillv essential is ciiiniiiunication— 
to get tlie data to the place whore it 
will do some good. Bottlenecks and ex- 
tessive scenritv rcgnlations .ire factors 
ill this sitiiiitioii. Development is dc- 
lavcd because big steps in the .state of 
tlic art can be missed entirely until de- 
velopment is finished and an obsolescent 
we,ipon produced, or abandoned be- 
cause a kev man did not know a key 
fact. 

l.ack of new ideas inside the military 
is an old complaint, cited a year ago by 
ibe Hoover Commission wlicn it ac- 
cused the armed forces of conservatism 
in seeking new approaches. Probable 
this is more true outside the field of air 
weapons, but tlicrc arc problems in tlic 
budget- mission and eoiniiiunicatioii 
fields tliat tend to sterilize the military 
miod vvlicii it is faced by new tech- 
nological facts. 

Time in Processing 

On gnvBmmcnt-furnisbcd facilities, 
tlic studv group feels too imich time is 
spent processing requests. Here again 
is tlic stmiihliiig ptoecdiirc of sending a 
piece Ilf paper from desk to desk, forc- 
ing kev people to make their decisions 
one after the otlicr. Connirrcnt review- 
witli sinniltancous action is urged to 
speed decisions. 

W'ith emphasis on mote timely and 
better-infoniied policy decisions, the 
stndv group secs a need for ‘’more con- 
centrated attention on the development 
of operational requirements, mote com- 
plete facts to jiistifv- a new requirement, 
more adequate pbliey review of new 
weapons retiiiircmcnts and more effec- 
tive policy attention to long Icadtime 
Icehnical problems.” 

There is a strong feeling that the 
armed services do not get the most out 
of their best technical infonnation. 
which comes from such places (in addi- 
tion tn indiistn-) as the National .\dsis- 
ory- Committee for .Aeronautics. Massa- 
eliusetts Institute of Technology- and 
other instifiiticms and laboratories. 
\Vhaf is needed, in the opinion of the 
staff, is a more orderly arrangement of 
the facts and proficient fuiineling to 
men who write military tequireinents- 
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Lacrosse Missile 


Lacrosse missile, shown in this Aviation TA'cek artist's conception, is a tactical vs-ea|xin 
dcs-clopcd for close siiiiport. Complete SYstcni design and development responsibility- w-as 
given bv ,\niiy- Ordnance to Cornell .Veroiiautical laiboratorv-. Subcontractors w-nrked w-ith 
the laboratorv on ground equipment. Froductioii of the missile is imdcrw-av at Clenii L- 
Martiii Co. Marine Corps, one potential nsec of the system, lias begmi sending |iersonm-l 
to Redstone .Arsenal. Ft. Sill and Martin for preUminarv instruction in the use of the 
wcaixm. l.across is rockct-pcvvercd. has all-w.-eallicr guidance system not requiring observa- 
tioii of the missile during flight. Range is apprnximntcly 10 mi, 


"The job of getting information 
around to tlic right people at the right 
time, is not a simple thing." one group 
consultant said, ’’.kii improv-eincnt is 
neccssarv if we arc to keep the dcv-cl- 
opmciit of requirements ftimi interfer- 
ing with the speed w-itli wliicli now 
weapons arc perfected.’’ 

It was pointed out that tiinc is con- 
sumed in the development of new- ideas 
when there is no coiieeiitrated study 
of their application. -A lireakthrougb 
in the state of the art in a single area 
can easily cliangc tlie entire concept 
of how a new airplane will be used. 
Usually- tlie-se brcaktlirougli.s arc in the 
field of propulsion or avionics and re- 
sult. for example, in the switcli of a 
fighter into a fightcr-lsomber. 

Single Recommendation 

The study- group makes a single rcc- 
omiiiciidatioii regarding tlie existing 
Amicd Services Procuremait Regiila- 
tioiiv (.ASI’Ri. It favors attention to 
ASl’R limitations on tlic percentage 
of profit tli.it can be allow-cd fur ont- 
shinding researcii and dcv-elopiiicnt 
VMirk, particularly- by- small companies. 

The study disclosed that many- small 
firms feel the adv.nilage goes to big 
prime contractors, to wiioin flic profit 
limitation clauses are of little impoi- 
tanec because thev are making more 
snbstnitial aiiioiuits on iiriKhietion eon- 
tracts. Many of tlie smaller companies 
tan nuke wortliwhilc contributions to 
tbe rcscarch-and-devclopiiiciit effort but 
ate discouraged by tbe curl) on in- 
centive. 

It was stressed tliat the study group 
report docs not constitute a iTcfcnse 
Department Directive. Rather, flic re- 
sult is a list of ’Major .Action Objec- 
tiv-cs.’’ and the armed forces arc cliarged 
with drafting proposed iiiiplcmcntatimi 
plans, vvlhcli slionld be ready early next 

’I lie work is a joint effort and .Army-, 
Navy- and .Air l-'orce were represented 
ill making the recoimiiendations. Novv- 
tliey arc cxjsceted to find their own 
best vv-iiy of carrying tliciii out. 

Ill the course of its study-, the staff 
visited every major mamifactorcr of 
niamied aircraft, including helicopters, 
mid most major coinpmient makers. 
Data was collected from more than fiflO 
representatives of the Dcfcii.se Depart- 
iiiciit and ’0 aircraft nianufaeturiiig 
and resc.ire-li organizations. 

rile complete report of tlie stiidv 
groop is classified (.AW Sept. 10, p. 
25). The Defense Department did re- 
lease a 12-p.iragrapli statement on the 
subject, vv-nicli contained a negligible 
amount of positrve infonnation. 

Members of tlic study- group, in addi- 
tion to Deputy- Secretary- Robertson, are: 

• \V. J. McNeff, Assistant Scctetatv- of 
Defense (comptroller). 

• Frank D. Newbury, .Assistant Secrc- 


l.ity- of Defense (applications engineer- 
ing)- 

• C. C. I'Tiriias. .Assistant Secretary- of 
Defense (re'st-arch and dcvclopiiient). 

• Rolx-rl C. Laiipliicr, Jr., Deputy- .As- 
sistant Seerctan of Defense (sii|)|)b and 
logistiesl. 

• Charles C- Fhiiieanc, Under Secre- 
tary of the Nan-. 

• James II. Douglas, Jr., Under Sccre- 
l.in- of the .Air l-'iirce. 

• David L. Chewning, staff director. 

• Thomas D. Morris, thief con.sultant. 

ARDC Sponsors Study 
Of Infra-Red Radiation 

Baltimore— .A three-vv-cek -Air Force- 
.Army--Nav y stody to establish techniques 
for distiiigoisliing between tire infra-red 
radiation from ground and airborne 
military targets and tlie radiation from 
tlicir backgroiiiid.v is being conducted in 
tlic Pikes Peak area of Colorado. 

l-'ive measuring stations liavc been 
established, two of them on Pikes Pe.ik. 
Targets such as aircraft, tanks, trucks, 
self-propelled gnus and cities will be 
measuted, both from the ground and 
fram various altitudes in tbe air. 

.Air I'Orec’.v .Air Rcscatcli and Dc- 
v-elopmeiit Command is sponsoring tlic 
IfiO-man team. 

Ofbers taking part are Cliicago Mid- 
n-ay laihoratorics, I'ln|iiicer Research 
and Development Laboratories. Naval 
Ordnance Test Station. Naval .Air -Mis- 
sile Test Center. Raiiio- Wooldridge 
Corp.. Oliio State University Research 
Foundation. Scripps Institution of 
Occanograpliy, Servo Corp. of America, 
Southern Rcscircb Institute, Universitv 


of Micliigim's AA'illovv- Run Labora- 
tories, Barnes lingincering Co., Anny’.s 
Detroit .-Aniciial. U S. AA’eatber Bureau. 
U. S. Forest Service and .Aerojet Gen- 
era! Corp- 

Dr. Max R. Nagel of .ARDC's 
AA’right Air Development Center is di- 
recting the expedition. 

Navy Seeks Turboprop 
Observation Design 

AA'ashingtoii— Nav-y- has given airframe 
mamifactiircrs until Oct. 29 to propose 
design for a two-man, 500-kt. turboprop 
observ-ation plane for use by- the Army 
and Marine Corps LAW May 14, p. 31). 
using either the -Avco Lycoming 'T53 or 
General Electric T5S turbine engine. 

The .Army- has favored tandem seat- 
ing, and tlic Marines liavc favored side- 
by-side (AW June 4, p- 34), but speci- 
fications now make visibilitv the cti- 
terion, leaving seating arrangement 

Serv-iccs ho|)c to contract for develop- 
ment of one or more designs bv- carlv 
1957. 

F..irlicr this year, .Army said it vv-anted 
the ohscrv-iition plane to be capable of 
landing and t-aking off from a 500-ft. 
field ov er a 50-ft. obstacle, and of making 
quick, deep penetrations of enemy areas 
al sjiecds high enough to give the pilot 
and obsener "additional surviv-a! capa- 
bility." 

.At the same time, it must bo able 
to slow down to 100 kt. for detailed 
observation and for protection from 
faster, less niancin-etable fighter aircraft; 
to earry- oo annament and no armor ex- 
cept possibly- for flak curtains. 
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Special Report from Algeria. 1‘arl f: 

French Meet Guerrillas With Helicopters 


By Kohert Farrell 

Algiers— Troup carrying liclicoptcrs— 
Sikorskv S-5is and S-^Ss. Vcrtol ll-21s 
and Bell 47G-2s— arc flying more than 
,1 third of the 700 missions I'rcncli 
air forces ascrage wccklv in the Alge- 
rian campaign. 

Bell 47s and Sikoiskv S-sss arc do- 
ing a fine job for the French, but 
recent additional orders for 50 N'ertol 
II-21s and 150 Sikorsky S-58s under- 
score the interest of the French in 
these larger types. French Defense Min- 
istry was so impressed by their per- 
formance that it svent ahead with the 
orders despite real diflienlts in finding 
the nionev and disagreement of the 
French Air I'nreo and .\rim (Acr which 
type is best siritcd to the campaign. 
Pistrrn Planes 

Dealing nith the rebels has brought 
little ncra for jet cc|uipmcnt, which 
is too costly to use against an enemy 
which rarelv appears in numbers. Be- 
sides, many bases in Algeria ha\-e not 
been modified to handle je‘t fighters, 

hfistral jet fighters are in operation. 


But of the 500 light fighters the French 
expect to base in operation b\' vear- 
end, a sizable pro|)ortion will be North 
.American T-6 trainers, generally modi- 
fied to carry four machine guns and 
MX rockets in underning mounts. 
French s.iy the T-h is nearly ideal for 
Iheii operational needs. 

Less than 107r of aerial actisity has 
hex'll direct strafing and bombing at- 
tacks against the rebels, lloueser, the 
French -Air Force will enlarge this per- 
centage uhen current cc|iiipment short- 
.iges are erased- Main job of the F’rench 
-Air I'orce has been troop carrying, 
border patrol (to present supplies 
teaching the rebels), obsersation, and 
ci aciiation of wounded- 

F'rcnch .Air F'otcc has adapted itself 
coinpletelv to ground force require- 
ments, and air headquarters at .Algiers 
coordinates but does not initiate mis- 
sions- Ground forces liase three di- 
lisional headquarters; Oran, .Algiers 
and Constatinc. To each diiision is 
attached: 

• Mistral or F-47 tactical air group. 

The 1 4-' car-old Re])iiblic fighters 
hinc suffered operationally, as typi- 


fied b\- one squadron that lost a dozen 
during suminet operations mostly be- 
cause of engine failure. “The only 
thing u roiig with the F-47," the sqiiad- 
run leader s.iid, "is its 14 years." Nego- 
tiations are under wav to obtain Doug- 
las -AD Sk\ raiders from the United 
States. 11 ith Chance A'ouglit F'4U Cor- 
sairs as .sex'ond choice. 

• Noratlas, C-47 or Dassault eatgo- 
tnmsport planes, assigned as a transport 

Disisions ate broken doini into 18 
-subdivisions where aerial operations 
generally arc controlled. These centers 
arc assigned, besides helicopters and 
I'-fis; 

• SIP.A and Moranc light traincr- 

• Broussard obsersation transport craft. 
But the F'reiicli emphasis seems to be 

strongest on helicopters, for which 
orders placed at home and abroad 
has'c reached close to 600. IiicUidcd 
arc 100 I!-21simd 220 S-sSs- 
U. S, Designed 

llelicopters presently being used in 
-Algeria arc U.S.-designed, though all 
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the Bell 47s and some S-55s arc tor- 
cign-birilt. -Aetualls, niteiisis'C troop- 
carrying operations by helicopter only 
began in earnest last spring. 'Mic II-21s 
and S-58s just began operating this 

I'rcncli .Air Force and .Anny pres- 
entlv arc operating in .Algeria a fleet 
of only 90 helicopters, inchtding 11 
il-21s and nine S-58s. In addition, the 
French N'asy. working isitli the Army, 
is mnning tseo II-2Is. 

'lliis oscrall figure reflects losses due 
to accidents which reportedh inioli’c 
a dozen ships, including two II-21s and 
tsi'D S-58s. Ill some cases the ship was 
not entirely washed out. 

The niiiin interest at tlie moment 
centers on the 11-21 and the S-5S. and 
tlicir use in comniiuido assault opera- 
tions during iiiucli of July and through- 
out August. 

'Die cominando-via-he'!ico|)ter oper- 
ations, the first time such a sistcni 
has ever been used, generalli- arc 
eartied out after a request comes in 
from a ground force commander for 
aid ill clearing out an area where a 
rebel band has been spotted. Ships arc 
assigned to the missiun, iisuallv in 
groups of threes, and fly about 50 to 
75 mi. to the pick-iip point. I'liis point, 
whcnci'cr possible, is located near a 
fuel dnnip— of svhich there arc scores 
scattered .ibout the coimtry-so th.it 


the lielicoptcis svill have full time for 
the missiun. 

Troup loading takes place quickly; 
the number carried, ranging from 
eight to fifteen, scry often depends 
more on the temperature and altitude 
than on ubether the ship is an 11-21 or 
an S-58. 

Once troops are loaded the rotation 
gels under wav, 'Hie helicopter gen- 
eralls' flies an average of 10 ini. only, 
but over cxlraustiiig teriitors that would 
take troops all day to cross or climb. 
AA'hcn the drop zone is reached the heli- 
copter citlicr lands and lets off the 
troops or else hovers while the com- 
mandos leap out. A'ory often the drop 
zone is an extreinoly small area. In 
that case, the lielicoptcis queue up 
until their turn comes around. Hos’cr- 
iiig queue of six to ten ships is not 
unnsi.uil. 

Once unloaded, tlic helicopter flies 
back to the pick-up point and rohitcs 
again, kccjiing it up until all the troops 
lime been placet! in position. 

Sting Removed 

By this operation the French have 
taken much of the sting out of the 
rebel tactics, plus giiiny a tremen- 
dous morale boost to their nu n troops. 
Before the use of hcai'v helicopters, 
rebel bands would pick a fight at will 
with Freneii troops by surprise attacks 


‘Les Peejters’ 

'file French call them "Lcs Pcci>crs" 
and they has'c prosed superior to ail 

the Algerian campaign. ITicsc arc the 
Piper Cubs, operated to the annoyance 
of the Air Force by the French Arms, 
and being used in increasing numbers, 
Pipers have done excellent "convov 
dntr‘," Rebel bands Irad been successful 
in ambushing inilitan' columns moving 
os'cr rnountaiit roads, but the F'leiicb 
found tliat if thev flow even an unaimed 
Piper Cnb over tire troops the rebels 
stayed under covet. 


in mountainous areas. Their damasc 
done, the rebels would break off tfie 
engagement and retreat up the moun- 
tain slopes and passes wlicre tlic French 
foiiird it almost impossible to follou'. 
N'ow, sboitlv after a battle begins, the 
Fiencb rotate troops around the rebel 
position so that when the rebels try 
to retreat into the mountains they 
run into waiting commandos, fresh 
for battle. 

liclicoptcrs try to Stay cle.ir of flic 
actual combat area, lliis isn’t alums 
cas\' to do, which is whv inimv are 
jxickcd uitli hits. Once a battle i- 
o\er, the wounded arc embarked and 



ARMY'S VERTOL H-21 hovers in Aurcs Mountain region before landing. Army and Air Force differ over merits of H-21, S-58. 
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RfPUBLIC F--47, leaving for mission from central Algerian base, also mmiiits lockets. 


Reran to Iwsc hospitals within an hone 
of being hit. 

.\n objcctisc aiis'str to the enn- 
troversiiil cjucsiion as to which hclicop- 
tcr-thc 11-21 nr the S-iS-catrics out 
these conini.inelo operations best is hard 
to come b\. I’or one thing, both har e 
niilv begun to be used in combat by 
the Krencli. More important, the vir- 
tues and vices of each cr.ift lia\c been 
clouded hv a dispute beincen the 
I'reneh .\it I'nrcc and .\rnn. not un- 
like the differences behveen the IhS. 
services. 

t''rcnch .\ir Force flics the S-sS in 
Algeria and claims it does a better 
job than the 11-21. Cons'er.scly. the 
.Anm uses the 11-21 and insists it is hei- 
fer all-aroimd than the S-iS. 

I'reneh \'a\s appareiith likes hoth. 
It has ordered the S-iS. since the 11-21 
is too big for clesafot bandling on 
I'tcncb aircraft carriers. Yet tlic Nasv 
is flving the two Il-21s in .\lgcria and 
has more on order. .Vetiiallr . tlic Navv 
was file first niilitan hnincli to interest 
itself ill helicopters and seems to take 
an aiiuised interest in the .Air h'ortc- 
.\nm Iwtfle ou'r hclieo|iter qualities. 
Nasi- pilots lime hnilt up bi-rotor time 
on IC lull’s ordered for them some 

Under the jircseiit iiiilitan set-np in 
Algeria, the .Air I'orcc and .Army don’t 
operate their liclicopters in the same 
areas. Ihc conntn— which is as big as 
the U.S. east of tlie Mississippi River 
-is dii ided in half. -Air h'lircc is respon- 
sible for helicopter requirements in 
nestem .Algeria. .Arms- for eastern .Alge- 
ria. Rotli claim thev have the most 
difficult territory. 

Test of Both 

French have held a coinhiticd c\,il- 
nalion test on the two helicopters, and 
it was over this test tiuit the tnci ,scr\- 
ices claslied- It is worth noting that 
the Arim' nsis committctl to flic II-2I 
and the .Air hrirce to llie S-?S esen 
licfnrc tlic test was held. Official re- 
sults liavc not been disclosed, lint sev- 
eral facts can lie stated. 

The cvalnation test was carried mit 
in two parts. The first took place over 
a lO-dav |iericid early in Juli at Batna, 
ill the rugged .Aiircs mminfaiu region. 
The second ssa.s licld later in the month 
neat Algiers, at sca-lc\'cl. llie H-21 was 
floini h\ I'reneh Army pilots, the S-^S 
bv French .Ait I'orcc pilots. Olfieials 
of the three scn iccs. tlic Defense Min- 
istry and civilians, inelnding nmte. 
scnt.itivcs of A'ertol. -Sikorsky and Cot- 
tiss-AA’right, were present. 

.According to rcli.ihlc witnesses, the 
S-5S ont-pcrfoniicd the U-21 though 
main' sav the AA'ork Horse proved to he 
a more scrsatile ship for ground force 
requirements. The .Army officially ad- 
mits the S-iR put on ' a better per- 
formance, but insists that the 11-21 
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elcarlv demonstrated its adaptability to 
ground force tasks. 

On a range test, with a payload of 
1,200 lb., the 11-21 teportedly mtis cred- 
ited with 282 nautical mi. The S-5S 
ivas credited witli 375 nautical mi.. 
tliough its fuel tank capacity is -13 gal. 
less tlian the 11-21. 

Recently, howeser, at the -Army heli- 
copter base at Setif. a new H-21 range 
test was carried out b\- the Atmi’ under 
tlic same conditions that were imposed 
during tlic official evaluation test. An 
H-21. piloted by Vcrtol's W'iiliam 11. 
Coffee, flew 3-fO nautical mi., a decided 
improvement though still 35 nautical 
mi. short of flic S-5S mark. 

Another test during the official cs'al- 
uation invohed a rotation contest. Re- 
portedly each ship had to transport 150 
troops 30 kilometers. 'Hie contest, in- 
cidentally. was licld at sea level. The 
11-21 carried 20-21 troopers, for which 
it has that number of scats. On tlic 
first run, according to one observer, 
the S-58 also lifted 21 troopers but a 
I'rcncli official complained of "subway 
rusli-hour conditions” within the ship, 
and from then on the S-5S was per- 
mitted to take onlv 1 5 troopers, for 
wliich if has that munber of scats. 

Reported upshot of tlic contest was 
tliat the S-5S made cacli rotation in a 
faster time than the H-21, but the lat- 
ter carried mote each trip. 

This contrast of performance I’Crsus 
utility is noticeable when disciis-sing 
the tivo ships U'itli Air Force and Army 
officers Tlic former imarialilv mention 

t icrformanec in terms of rate of climb, 
omard speed, etc., nliilc the .-Army 
dwells on utility. 

Thus the Air I'orcc cites the fact 
tliat ill testing the S-58. thci' found it 
could climb to 14,000 ft. in 11 min. 
and that it flics at 100-kt. free load and 
from 80-90 kt. under load. The .Armv, 
on tlic otlicr hand, talks more about 
tlic two doors nn the 11-21. enabling 
fast troop evacuation, and case in han- 
dling sp.itc blades or hauling cargo like 
field pieces and telephone poles. .Army 


H>21 Maiiitenaiicp Pact 

Morton. Pa-— Vertol .-Aircraft Corp. an- 
si ill luiidic the niaiiiteiiancc, overhniil 
and rc|kiir of H-21 helicopters located 

The work will be carried out at the 
Ia.-mwerdcr and liinswardcii plants nf the 
company, AA'cscr Fhigacnban, riiiana-mid 
Vcrwaltnngs.GcscIlschaft. The licensee 
agreement also gives the firm an option 
to Iniild H'21s lor sale in liumpc and 

'llie AA'ost Ccnniin gmcimnent has 
placed ail order for 20 of the liclieuptcrs. 
Tliev alteadi arc King used bj the 
I-'reneh .Army in Algeria, 


also talks up the 11-21 cargo sling, its 
12 litters instead of the S-S8’s eight, 
the H-21's free access betsveen pilot 
and troop commander inside the ship, 
placement of the fuel tank well aft of 
pilot and troops, and finally, the H-21’s 
provision for carrying more troops. 

In troop<iirTyiiig, limvcver, there 
doesn't seem to be much difference be- 
tween the two wlicn operating at high 
altitudes, as is often flic ease in .-Algeria. 
Both the H-21 and tlic S-58 have been 
earning 12 troops on coinbaf missions, 
rarely mote than tliat. 

UndcrsT.uidably. tlic Frcncli would 
like to see some iiindificatinns made on 
both. Aniiy. for example, is pushing for 
self-sealing gas tanks on tlie H-21. Main 
tank on the S-58 alteadi- is self-sealing. 
Anny is also interested in the idea of 
installing a turbine engine in the H-21, 
for the sliip is designed to take heavier 
loads than its present powcrplant is 
capable of lifting. Hiis is not so much 
the ease with the S-58. 

The S-58 is powered bv a AA^riglit 
1820-84 engine; tire H-21 hv a AA'riglit 
1820-105. Tlie S-58 has a take-off rat- 
ing of 1,525 hp„ or 100 hp. more than 
the 11-21. 

This extra power, according to ob- 
servers on the scene, li.is occasionally 
enabled the S-58 to perform vam'ng 
operations— sutli as hoi eriiig under cer- 
tain conditions or lifting straight up out 
of a confined area for some distance— 
tlmt probably would liavc stymied tlic 
11-21, or at least str.iiiicd its engine. 

The dispute oi-er which ship can 
hind and taacoff anywhere is still going 
on betneen the Air I-'otcc .ind Armv. 
TTic evaluation test apparcntlv wasn't 
conclusive. Tlic .Air Force claims the 
H-21 needs open space to move for- 
ward once it gets clear of ground effect. 
'Hie .Armv answers tliat this isn't always 
the ease, and claims that tlic 11-21, with 
both rotors liigh off the ground, can 
'and in iiiiclcrbmsli tliat would foul the 
tail prop on the S-58. 'Hie Armv also 
claims tlic -Air h'nrcc is hai-ing troulilc 
with ground resonance wlicn landing 
the S-58 on soft terrain. 

Disinterested obsen ers think tlic best 
answer i.s that the S-58 can get in .md 
out of spots that the II-2I couldn’t, 
and vice versa. AA'itli its two doors, for 
example, the H-21 has.i clear advantage 
on slope kmdings under certain wind 
conditions. A'ct the S-58 reportedly is 
easier to land tlian tlic H-21 due to its 
cxtr.i power and the fact tliat its main 
gear is under the pilot. In rmigli areas 
an H-21 pilot can't be sure just whevc 
Ins main gear is settling. 

Tlic .Army’s answer is lh.it tliis isn't 
I iirobleni for a good pilot. 

-A large pro]>ortioii of tlic .Air Force 
officers iiitcnicwed hv .Avi.vtion AA'ei'E 
in .Algeria felt that what was bcine 
done with liclicopters in the prcsciK 
fighting could not be dune in a so-called 


Proximity Device Orders 

New York— Several airlines, including 
American. Nobcina] and United, will 
order proxiniitv-waming/collision.avoid- 
ancr systems from Collins Radio Co., 
following Air Transport As.sn, selection 
of Collins' tcebnical proposal for an 
FM-CAV system as the best of 10 sub- 
mitted in coiiipetitiuii. Uiimiial airline 
action in ordering equipment which lias 
not yet been developed reileets indus- 
try’s concern over the piobiciii. CoUiiis 
expects to flight test a prototi'pe pros- 
imitv warning device (phase I of a 
two-part piograiu leading to collision 
avoidance) in 12-15 months. 


classic war. Helicopters in Algeria arc 
comparatively free to fly wherever they 
please without serious danger of enemy 
retaliation. Tliis wouldn’t be the ease, 
many Air h'orcc people bclici c, in a con- 
ventional war. 

Majority of .Army officials, however, 
believe that the helicopter lessons be- 
ing learned in Algeria are very im- 
portant for future wars, particularly 
atomic wars where troops must be 
moved about quicklv. Amiv feels tliat 
future helicopters, capable of carrying 
50-100 men at least, will have to I'lai’c 
two or three rotors. TTiat’s why. Army 
says, it wants to build up experience oil 
ships like the 11-21. Huge single-rotor 
sliips, the .Army believes, would in- 
vohe problems of ground resonance 
and, with larger rotor diameters, appro- 
priate landing areas. 

How the Paris government feels 
about the S-58 versus the H-21 con- 
troversv is best seen by noting its ac- 
tion after the evaluation test results 
were all in. It ordered both. 

fThis is the first of three articles on 
French use of helicopters in the air 
phase of the Algerian campaign.) 

Qanlas Buys Seven 
Boeing 707 Airliners 

Qaiitas Umpire Ainvavs has ordered 
sci’cn Boeing Stmtoliiiers for its inter- 
national scrvicc.v. With the order, the 
.Australian carrier plans to be the first 
foreign airline to put American turbo- 
jets into scA’icc. 

Dclh'Ctv of Qaiitas’ seven Boeings 
is scliodiilcd for the period between 
May and September 1959. 'Hiis sched- 
ule will |XTiiiit it to put its jets in 
service that year. 

The Qjntas order is for the 707-138 
with Pratt & AA'hitncy f57 cngiiics. the 
vniallest of the Boeing 707 series. 'Hie 
turbojet transport will cany 70 to 120 
ira.vscngcrs and a full pavload <if 34,500 
lb. Cruising speed will be 550 mpli.; 
range 3,500 miles. 
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HOLLAND GNAT, nuw ^xmetcd by 'f.OOO'lb. tbrtist Biistul Orplicus engine, gnvc striking demonstrstinn iit the S6AC sbun. 


British Air Industry Shows Wares at Farnborough 




ROLLS-ROYCE Avon RA.29 engine is destined for Cai>ibil Airlines Comet -tAs. 


Emphasis at the 17tli display of the 
Socictv of British Aircraft Constructors 
show at f'iimboroiigh was on sales ratiier 
than technical achicAcniciit (AW Sept. 
10, p. 26). Some displays, like the Rolls- 
Rovee .\m)ii R.A.29 engine, combined 
both, 

Specifications of the .A\on RA.29, 
whicli n'ill power Capital .Airlines 
Comet 4.As, report 10.500 lb. maxi- 
mum thrust: .specific fuel consumption 
at sea Icsel takeoff at .775 Ib./lb./ 
hr,: net dry weight 3.541 lb., length 
124.8 in. and diameter 42 in. 

Bristol's Ohnipiis is the highest r.itcd 
British engine offici.ills— 16.000 lb. 
thrust— but the dc ITavillaud Cyton un- 
officially is rated at 19,000 Ib. .Another 
Rolls engine shown, the Tyne (center, 
nc.st page) is scheduled to posset the 
Vickers V.mgiiard and is being tested 
for the Lockheed Flectra. The turbo- 
]’rop engine dcliscis 4.770 eshp. 

Little ness in tlie svay of .supetsmiic 
fighters ssas shossn, hut tlic Tolland 
Gnat, designed and built .is a private 
sentnre. put on a lisely display. Tlight 
trials of the second armed Gnat ;ire ex- 
pected to begin tins fall. 

l''aircy Fireflasb a|)pcared on Swift 
•iiid on Himtcr, but is not in operational 
use on cither. Super Sprite rockets, 
that have been developed b\ do Hasil- 
land as auxiliary i>osvcrplant.s, gase the 
Vickers A'aliant bomber short field 
takeoff capahilitics- 
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PROTOTYPE Vickers Superruariue Ssvift Mk. 7 is shossn fitted ssilh tsvo Fairey Fireflasb «ir-toaiir missiles. 




VICKERS VALIANT bomber takeoff run is cut with the aid of tsvo dc Hasilland Super Sprite rocket engiues (AW Ang. 20, p. 54). 
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PARTY of Soviet air officials, lieaded by the Minister of Aircraft Production, Peter Vasillievich Dcmcotiev (center, wearing hat), 
visits the SB.AC show at Farnborongh. Cornet jet transport plane is in bachgiound. 


Britain Opens Cnrtain for Soviets 


I'amboroiigh, Hants, Englaiid— Rus- 
sian delegations visiting Britain for tlic 
SBAC fl'ing display in reciprocity for 
Roval -Air l-otcc and aircraft industry 
groups that toured the Soviet Union 
liist summer, saw far more licrc than 
western visitors were shown at I'ushino 

'Hie Russians at the Tusliino air 
sliow allowed only t|uiek glimpses of 
military aircraft in flight and ground 
inspection from moving cars. At the 
SB.AC show, Rnssiiin visitors were pet- 
initted close and leisurely inspection of 
British militars and traiis]>ott aircraft 
oil the ground in addition to tlie lliglit 
pttform.inccs- 

Coinniandcr of the Red air force 
flying training cominimd. Lt. Gen. 
Alcsei Blagovcschccnskv. was permitted 
to fly a Hawker Hunter two-seater 
trainer when he asked to do so. He 
was taken up by Hawker deputy chief 
test pilot William Bedford for two 
flights. On the second, the Russian 
general made a supersonic dive and a 
Lmding. 

'ITiis performance was i>atticiiLitlv 
irrihiting to the British press who have 
been barred from making flights in the 
llinitcf trainer for security reasons. 

Tile two-scat trainer has a less-power- 
fu! Rolls-Royce Avon engine than the 
Mark 6 fighter now going to the Roval 
Air Force. 

The Russians scored another first 
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when they saw the Annstrong Siddelcv 
production line for Sapphire turbojet 
engines. This is a niucli-lii|hct-|jow- 
cred a.xial engine tlian the Russian 
eentrifiigal flow jet engine shown west- 
erners during a plant tour in Moscow- 
last snininer. Tlic Russians also visited 
the Sperry iiistninient plant and the 
National Pinsieal Research Laboratorv 
in addition to four Royal Air Force 

Aeroj>hysics Develops 
Hypersonic Rockets 

Wasliingtoii— OevelopiiK-iit of the 
first of a family of hypersonic research 
rockets was ainioimced last wexk by the 
Air I'orcc and the .Air Research and 
Development Command, 

Existence of the Inpetsonic test 
vehicle (IITV) was reported by Avia- 
TtON Week on April 23 (p. 31). 

Ivventv experimental models of the 
two-stage, solid propellant rocket have 
been fired .it .\RDCs Holloman -Air 
Development Center. The IFIV, now 
nearing standardization, was developed 
bv /Vcropliysics Development Corp., a 
subsidiary of Curtiss-Wriglit Corp., in 
conjunction witli ARDC’s A\ 'right Air 
Development Center. 

Booster stage of the H'lA' consists 
of seven rockets with fhre'c fins. Tlic 
second stage cunsists of four rockets 


and four fins (AW Sept. 10. p. 33). 
Each stage is 3 ft. long. The booster is 
9 in. in diameter, and the second stage 
is 6 in- 

-A two-foot nose cone contains a mag- 
netic tape recorder that charts rocket 
acceleration and nose cone tempera- 
tures and pressures. 

Nose cone configuration, dimen.sioiu 
.Old composition may be changed, and 
the effects of the changes studied in 
relation to In pcrsonic flight, giving data 
on aerodynamic .shapes, aerodv mimic 
heating, rocket stability and pressure 
distribution, according to ARDC- 

HTA's ate fired from a Ui-ft. portable 
laiincbcr. .All seven booster rockets arc 
ignited simultaneously. Separation ig- 
nites tire four second-stage rockets. A 
Sliced several times that of sound is 
reached two seconds after launch. Six 
seconds after burn-out, three laminated 
glass fiber fins are blown off the second 
skage bv small tbatges within the 
rocket, and the main bodv and nose 
cone tumble to earth in a flat spin at 
about 100 mph. 

H'l'Vs arc expected to cost about 
S3.000 each. AA'ork on the SI million 
contract began in 1953. First flight 
was in November, 1954. 

Dr. Roscoc H. Mills, chief of the 
fluid dsmamics research branch of 
WADC's .Aeronautical Research Labo- 
ratorv, is directing the research. Ken- 
neth F- Stetson and Lt. John II. Lane 
arc AA'ADC task scientists on the 
project. (Picture of Acrophysics’ hyper- 
sonic test vehicle appears on page 116.) 
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cNeiNsens- consthucjor! 


Crowds Drawn by Air Show Save 
Canadian Event From Extinction 


By AlpUeus W. Jessup 

Toronto-U, S. Navy’s Blue Angels 
(l)iiig Grumniiin F9F-8 Cougars and a 
French test pilot in the Fouga Magi- 
stcr 170 light jet trainer stole the show 
at Oinada’s Third IntcmatiDiial Ait 
Show. 

Held in coujmiction with the Caiia- 
dial) National Exhibition for the first 
time, the air show was siewed hr 
neatly -(60.000. Prior to the List two 
days, exhibition attaidancc was off 
50,000. Largely due to the air show, 
the last two iiys’ crowds more than 
made up the decrease and set a new 
record for the two-wevL exhihition. 

Tliis crowd pulling-powct probably 
.ia%.cd the Canadian International Ait 
Show from extinction and .assured its 
cieselopmcnt as a pcrinancnt fixture of 
the exhibition. In prcrioiis years the 
air .show had been held in conjunction 
with the Toronto International Trade 
I'air, a government project canceled in 
this year’s national budget. Its affilia- 
tion with the exhibition was in the 
l aturc of a trial. 

Limited to Flying 
Because the exhihition had airGidy 
. Unvatcd all exhibit space before the 
affiliation, there was no room for static 
exiubits. Tlius, the air show was 
limited to flying displays. 

Plan.s arc already being laid to alio- 
late some space at nominal fees for 
■t tic exhibits at next year’s exhibition 
d air show. Exhibit space will be 
allahle to foreign as well as Canadian 

More ambitious plans have been 
.'ixiscrl for a permanent as’iation 
u hling. Air show officials hope the 
. lihiticm management will be able to 
..mipletc it in time for the 1958 show. 

Besides this interest, both the Cana- 
dian aircraft industry and the militan 
sen-ices arc expected to ineirsise their 
aetirity. .'llic Aircraft Industry and 
Transport Association, representing 
I i -tion manuf.ictnrers and airlines, has 
played a minor role in the air show, 
its officials now have assured air show- 
officers that they arc prepared to take a 
mote active part. 

Top staff officers of the Roval Cana- 
dian Air Force siniilarh- arc now pre- 
]xircd to put on a more ds-namic displar . 
Iliev felt that the U. S. dominated this 
year's air show-. In particular, they- w-erc 
thagrined at having the U-S. Navy put 
on the "obviously best show- in thc 
obr iously best spot on the schcdulc"- 
the concluding act by the Blue Angel 
aerobatic team. 


Most important to both AITA and 
the RCAF is the need to sell aiipowcr 
harder. 

There are many rumblings in the 
Canadian parliament, in part fostered 
by the Canadian army, against develop- 
ment of a Canadian aircraft industry 
and again.st putting a major share of 
the defense dollar into the RCAF'. De- 
\-elopmcnt of the air show- w-ili seek to 
offset this threat through its demonstra- 
tion of airpowet to the Canadian public. 
Next Yeor: CF-105 

Next year’s air show may be high- 
lighted b\- the first public dispLn of 
,-\vm Aircraft's 1,200-mph. CF-105 all- 
w-cathcr fighter. 'Hie first aircraft is 
sclicduicd for roli-ont sometime next 
summer. Approximately 1 5,000 of the 
nearly 57,000 jxirts of' the dcita-sving 
airplane base been manufactured. 

R.\F”s Hawker Hunters, e.incclccl 
from this year's shosv because of the 
Suck crisis. ha\ c been promised for next 
y ear's program. F’tancc expects to send 
a larger representation of aircraft and 
c<|itipmcnf. 'Turkey- lias indicated that 
it w-otild like to bring ov er its F'-S6 Sabre 
acrobatic team. West Germany- plans 
some rc|)rescnFatioii. 

Besides the Blue Angel acrobatic 
demonstration and the Using displav of 
the I'ouga Magister trainer, highlights 
of this year’s Can.-idian IntemationarAir 
Show ineludcd; 

• Demonstration of the dc Ilsiilland 
Beaver and Otter amphibious light trans- 
ports. Tile l.OOOtli Bc-.uer is now- on 
the production line and de Haiilland’s 
backlog is about 200 aircraft. Nearb- 
200 Otters have been built svith at least 
aiiotlicr 160 firmly scheduled. 

• Record fliglit of four U. S. Navy 



l'9F'-6s from Chicago to Toronto in 39 
min. A'ctagc speed: 7-12 mph. 

• Flight of an RCAF' CF-100 all- 
wcather lighter from Tothiy, New-- 
foundland, to 'Toronto in 5 hr. 8 min. 
The distance- is 1,29-1 mi. 

• Major show-ing of the Royal Canadian 
Nar-y’s recentiv acquired McDonnell 
Banshee all-w-cuthcr fighters. 

Other fiv pasts were made bv RC.-\F’s 
T-33s. F'-'86s, CF’-lOOs, C-ll9s and 
Crsastal Command P2Vs: RCN’s Grum- 
man CS2Fs; USAF's F'-S6Ds. B-56. 
KC-97 refueling a B--47. F’-9-tCs, and 
F'-89Hs. 

In a straight flyby- were several busi- 
ness aircraft: Aero Commander 680, 
de Havilland Heron, Royal Gull and 
Cessna’s 310 and 182. 


News Digest 


More than a third of Na\-y ’s Douglas 
F'4D Skvnns. grounded early- this 
montli because of a defective after- 
burner mounting flange, w-cre flying 
again at tlic end of last week. All 
should be back in scrv-ice by end of 

Morane Saulnicr MS. 760 Paris 
prototy pe completed first part of tests 
for .-Lmctican Certificate of Airworthi- 
ness. Second prototype now is going 
through ground tests for the same pnr- 
prjsc-. 

Martin TM-61 Matador effective- 
ness will be incrc;iscd in modification 
prognnu. Air Force contract for work 
totals S4 million. New wing of three 
Matador groups is expected to go into 
operation in Europe this month. 

USAF Airways & Ait Communica- 
tions Service will absorb USAF’'s l-'hgltt 
Serv ice Oct. I - Concentration of all air- 
wavs guarding operations under one 
command will save 5250,000 annually. 

Lockheed P2V-7 Neptunes will be 
fitted with 16-ft. long. 5-fl. wide skis 
made of composite aluminum allov and 
steel for service with Operation Dcc|>- 
I’reczc in the Antarctic. The four air- 
craft will have smaller ski attached 
to nose wheel as vv-r-ll as larger skis 
mounted on main gear. 

Avro Vulcan bomber powered bv 
foiir Bristol Olyinpris split-compressor 
turbojets flew 11.400 mi. from Britain 
to .-\ustralia in 25 hr.. 9 min. flving 
time, averaging over 300 iiipii. Two 
stops were made, -Aden and Singapore. 
Shortly after \'ulcan left .Aden, Rus- 
siau.s jammed radio, knocking out com- 
nurnieatiens over Indian Ocean several 
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AIR TRANSPORT 


Special lATA Meeting Report: 

Jet Orders Demand Airline Sales Push 


Director General takes calm view of capacity 
implications but emphasizes breadth of increase. 


By RolK-rt Hou 

Edinbiirgli, Scotland— intcrinitional 

aitlinca imisf go all out for tlic mass 
transport, itioii iiiarl.ct if they arc to 
enter the coining jet iigc siiccessfullv, 
Sir William liildred, director general, 
told the opening session of the twelfth 
anmmi general meeting of the Intetna- 
tional Air Transport .\ssn- here. 

lie w-.irned airlines that the fleet of 
jet transjnirts tlice ha\c on order will 
exceed the present capacits of I A'l'-V 
members’ 2,s00-plane fleet bs' a wide 
margin and thcynuist resise sales, o^ 
cratimis, and rates to cope with tfio 

'''^Sir''”\'iniam told f.\T.\ membors 
that liis forecast of future cupaeiti- of 
airline fleets falls about halfway be- 
tween the |)rophcts of disaster who fee! 
that airlines h,nc bought new ca|iacity 
tar beyond any foreseeable traffic rise 
and the optimists who look for a ca- 
p.icits- shortage in 19f>0 and arc warn- 
ing that load f.ictors will be rising un- 
comfotbibh- high by then. 


"'nie airlines bas e to begin now the 
hard work which will be ncccss.in to 
make that forecast possible." he said. 
"One sery iin|jortant aspect of this 
work will be to consider the fare struc- 
ture necessary to fill the news- aircraft 
and keep the older tyjies of aireraft 
busy for as long as they are ret|uircd. 
.\irl'iiies imist find ont how to go all 
rnif for the m.i.ss market and recom- 
mend to uncinnients a fare pared 
down to the 1owe^t kwel consistent 
with sound economic cipcrafioii.” 
Other Major Requirements 
.Among other major rct|iurcmcnts for 
the jet ,1^0 along with isroper fare 
strnetutc, bit William cited: 

• Scheduling- Cost of ait tras cl in the 
future will depend in l.itgc measure on 
efficient utiliveition of jet transport 
fleets. This means airline trasel mast 
be made into round the clock opera- 
tion. with night arrivals and departures 
iiccciitcd as normal procctiiire and pro- 
s-ision of 24-hr. basis of airport facili- 
ties, customers, immigration and health 


scrs iccs, transportation to and from ter- 
minals. availabilits of hotel facilities 
and ticket and information services at 
any time of day or night. 

• S’nsigation facilities. Old concepts 
of ait nasigiition. traffic control and 
sos-ercignty over national air space 
must be tesised to cope with jet trans- 
port traffic- Sit AA'illiam w.irned tliat 
it will no hiiiger be feasible to use 
[Xilitie.il boimdiin considerations for 
coutrnlhng higli speed transports. He 
cited the iceentlv rcsised IC.AO nasi- 
gatioii plan for the Caribbean region 
as a step in the right direction. Tliis 
calls for .s|)ccifs iiig larger upper ait con- 
trol areas wlierc high speed aircr.ift 
travel in contrast to smaller control 
areas for lowcr-fls iiig sliort-rangc traffic. 

"'nils is tlie tvpe of broader 1tandliii| 
of tlie issues iiwolvcd in going beyond 
national boundaries and national pres- 
tige wliicli will become essential in 
future planning of air traffic control 
svstcins ill all otlicr regions," Sir W'il- 
liain said. ".Allied to the iinnafiital and 
nntinoded designation of airspace 
honndatics is the cicn more unreason- 
able practice which e.in only lx: termed 
a political expedient whereby control 
centers in different states share the ic- 
.sponsihilih- for eoiitrolling aircraft in 
the same space. TliC only practical 
solution, naturally, is to establisli a 
single center controlling the whole area 
and tills must come from a realization 
that tcclinica! and opcr.itional consider- 
ations must take ptcccdencc over na- 
tional ])rcstigc.” 

• Ground handling. Something has 
been missing in the coordination be- 
tween those responsible for planning 
airport facilities and the airlines who 
must use them, according to Sir AA’il- 
liam. ’Ibis has created the ground han- 
dling chaos that exists todav.aiid adds 
nmicccssarv time to air travel. lie 
w.imcd that the vital .iccclcration of 
ground handling procedures necessary 
for the jet age will come only from 
developing fctminal buildings and 
ramps that are as niodan and efficient 
as the ict transports they will liaic to 

Utilization of the current types of 
piston engine tnmsporfs after jets be- 
come o|)er.itional in large numbers is .a 
serious technical and economic problem 
the airlines w ill face. Sir AA’illiam also 
cited hvo great unknown factors in 
making accurate appraisal of the eco- 
nomies of the jet transport era: 



Bristol 173 Tail Change 


Bristol 173 liclicoptec displayed at Society of Biitivli .Aircraft ConstnicWr’s show at Fnm- 
lioroiigh carried liorb-ontal stabilizer and icrliral fins. Previous coiifigucatioii bad V-sliaped 
fins combination like Bcccliciaft Bonanza. 
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• Existing restrictions of tourist travel 
from Europe to America. I!c warned 
that means must be found to make the 
transiitlantie tourist trade a two-way 

• Influence of fare structures on traffic 
x'olume. He warned that major increases 
in traffic volume are not possible 
through small and frequent reductions 
in ai’cragc fates per passeiigct-mile, but 
only through mote substantial, if less 
frequent, changes in the basic fare struc- 
ture and fare Ics’cl. 

Airline Achievements 

Rci-icwine the economic health of 
iiifetnafional airlines. Sit AVilliam 
noted the following achiesements dur- 
ing 1955; 

• Passenger traffic showed an increase 
of 16% over 1954, with 68 million pas- 
sengers carried 61 billion passenger- 
kilometers. Cargo showed a lively 18% 
boost to 1-3 billion ton-kilometcrs in 
contrast to increases below 10% for the 
past tlirec years. Mail increased enlv 
14% compared with 17% during 195-f. 
Bright spot in the traffic picture for 
1955 was the N'ortli -Atlantic where 
iicarlv 700.000 people were carried for 
a 19% increase over 1954, 

Sir AA'illiam said figures for early 
months of 1956 indicated continuance 
of this increase and he forecast earls- 
attainment of a goal of carrying a mil- 
lion passengers a year across the At- 
lantic and surpassing the entire steam- 
.ship capacih' in this arca. 

• Revenue of airlines rose to S3 billion 
in 1955, an increase of 1,8% over 1934- 
About $2.3 billion or 78% of the total 
svas accounted for by passenger traffic. 
Cargo brought in li%-5530 million. 
Mail W.1S 7%-S210 million dollars. 

• Operating profit rose only SI million, 
reaching $33 million for 1955. Tlicsc 
figures reflect a new method of com- 
putation, eliminating money received 
as gos'cniment subsidies. Figures for 
earlier years res-ised by this concept 
showed a 524 million operating profit 
for 1951, a $13 million loss for 1952, 
a S3 million loss for 1953. and a $32 
million operating profit for 1954. 

Sir AA'illiam noted that primars- 
profits of the airline business svere 
made by lines operating in the domestic 
field and that international airlines 
were a long w.iy from breaking cven. 
As evidence he cited a S3 million loss 
of 30 international airlines for 1954 on 
total revenues of SI billion. 

Reply to Critics 

Sir AA'illiam lashed out at critics of 
lATA who have taken issue with I.AT.A 
policies. Although not mentioned bv 
name, his targrts were readily recog- 
nized as the Civil .Aeronautics Board 
and the Congressional subcommittee 
headed by Rep- Emmanuel Ccller. 
(D.-N ,Y). who has charged that lATA 


is an intcniiitioiial cartel. "It must be 
apparent to the dimmest of wits that 
lAl’A is not a cartel and that the inter- 
national air transport iiidustrv is not 
made and could not be conditioned for 
that kind of control,’’ he said. "No 
rapidly growing dynamic industry could 
be bound in the straitjaeket of inter- 
national monopoly, working under ar- 
rangements that are designed to keep 
down output and keep up prices. The 
only commodity whose price has come 


By Glenn Garrison 

New York— Most of the nation’s 
domestic airline passengers will ha\e to 
change their ticket-buying habits under 
the industry-w ide time limit plan going 
into effect tliis week. One major car- 
rier estimates that 60% of its passen- 
gers formctlv bouglit tlicir tickets at the 
airport sliortly Iscforc their flights dc- 

Tlic new Air Traffic Conference 
sponsored plan-effective date was Sept, 
16-makcs it mandatory that every pas- 
senget (witli a few exceptions) buy his 
ticket at least six liours before departure 
in order to hold his reservation. 

Heart of this first phase of the neiv 
campaign against no-stiims and late 
e.incelers is the .A'l’C-prcscribed dead- 
line heyond which the carricn have 
agreed not to go in Itoldiiig reserva- 
tions. By and large, this deadline rep- 
resents tire major change in former 
reservations procedure. It sets 1 2:01 
a.m. on the dav of departure or six 
liouts in advance of departure, wliich- 
cver is earlier, as the minimum time 
limit for ticket pickup for reservations 
made before noon on the last business 
dav before departure. 

kfost carriers will continue the prac- 
tice of negotiating purchase deadlines 
with their customers, following guides 
set on a system-wide or local basis. All- 
important difference is that negotiation 
in almost all eases now ceases at the 
industry deadline. 

Second Phase 

Most airline officials expect the 
second and more stringent phase of the 
program, monct-arv penalties for late 
cancellation or failure to sliow up. to be 
inaugurated on selicdnlo I’cb. 1. Adop- 
tion requires 75% agreement bv the 
carriers at a meeting in December, plus 
Civil Acronautic.s Board approial. 

The industry seems Confident that 
few difficulties will be met in operating 
under the new rules, but tlie next three 
nionths are seen as a shakedown period 
during whicli public reaction to the 


down stcadilv during the past 10 veare 
is tlic airline ticket.” 

Sir AA'illiam also warned against fur- 
ther attempts of the Uniscrsal Postal 
Union to cut air mail pannents to air- 
lines at its congress in Ottawa next 
July. He urged airlines to bring heavy 
pressute on their governments to force 
the congress to vote riglit on air mail 
pasanents or “vou mav as well reconcile 
yourselves to a loss of many millions of 
dollars.” 


deadline enforcement can be es-alu- 
ated. and procedural details changed 
where ncccssacv. 

A few airlines will operate with 
stricter deadlines than required by the 
A’rc resolution. Examples: 

• AnicricaD Airlines has set 6 p.m. on 
the day before departure tis the final 
piircliasc deadline for reservations made 
before noon of tliat dav. American will 
adlierc to the 6 p.m. time limit gener- 
ally. but can make exceptions up to tlic 
•ATC miiiimuin. Reserx-ations made 
after noon on the last day before de- 
parture arc not subject to the ATC 
requirement, but .American will seek 
to negotiate a time limit two hours or 
more before departure in tlicsc cases. 
Failing this, passengers will be allowed 
to pick up their tickets at flight time. 

• Eastern Air Lines previousTv had set 
and generally enforced, time limits, 
over about 89% of its sistcm (and ic- 
confiniiation for h’loridii points and 
Atlantic City), These vary ing deadlines 
will be contimied, but exceptions be- 
yond the .ATC minimum no longer 
will be made. 

• National Airlines since June has gen- 
erally enforced a requirement that 
tickets be picked up witliin 48 hr. after 
rcscA-ation is made if time permits. 
Thc arrangement will continue. 

Airline personnel will continue to 
follow guides set up hy their companies 
when negoriating purcluise on resena- 
tions made well in advance. Starting 
point for all is the earliest convenient 
time for the customer. 

Among the Big Four, .American tries 
to secure pickup within three davs 
after coiifinnation on rcsenations made 
more tlian hvo days before departure. 
Eastern asks pickup two weeks before 
departure when the resenation is made 
earlier than that time; if witliin hvo 
weeks, pickup at a convenient time the 
next day i.s decided locally. Trans 
AVorld .Airlines leaves the time limit 
scale to be decided at flic district level. 
United .Airline wants tickets picked up 
a week before departure on carlv reser- 
vations. United and TAA’A arc not 


ATC System Forces Change in 
Passenger Ticket Buying Habits 
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going beyond the ATC deadline on late 
icscn’atioiis. 

I'iist pliasc of the ATC pkn will re- 
sult in negligible cost to the carriers, 
according to their predictions, despite 
he-.i\ icr initial workloads through longer 
comersations bchscen agents and cus- 
tomers. changes in infernal procedures, 
and widening of ticket purchasing 
facilities. N'o additional hiring is re- 
ported and none is expected to be 
ncccssar}'. I'ecling is that the initial in- 
crease ill workload « ill lc\ cl off as reser- 
vations people and customers become 
aceiistomcd to the new setup. .Mso. 
success of the plan automatically n nuld 
mean less juggling of resers-ations and 

Move Slowly 

Airlines generally arc moving slosvly 
111 establishing nes>' ticket pickup points 
as suggested in the .Vl'C resolution. Ex- 
isting airline pickup facilities, travel 
agents' office’s, delivers- scrs-iccs. ex- 
p.mdcd use of mail plans and inoncs- 
order purcliases arc ex])eeted to fake 
care of most customers’ needs. 

The hank depositors plan, suggested 
in the resolution, is being used bs at 
least one carrier. Southern .•\irssays, w ith 
the sers iee nms in effect at 1 fi of Sonth- 
cni’s sn stations. "I htoiigh this service, 
ciistoiner.s may pay for their tickets at 
certain banks, rcccising receipts for 
presentation at the airport. 

The ATC plan is something more of 
.1 problem, and less of an immediate ad- 
saistjgc. for the short-haul carriers than 
for the bi|get, long-haul airlines, llic 
local carrier svliosc average haul mas be 
under 100 mi. imn find it more diffi- 
cult to requite its customers to take the 
trouble to pick up tickets in ads ance of 
flight time. .\iso. eonsciiient iiicknp 
facilities at the smaller loc-ations are apt 
to bo less almndimt. 

• Local carriers feel. tluHigli, tli.it the 
idaii will work to their ads antage in the 
long run. large percentage of the lo- 
cal sersiee airline's im-shosvs mas be 
passengers eoniiectiiig with the trunk 
carriers. If the industry mi-slioss ))rob- 
1cm is eased, therefore, the smaller 
lines will bencfil too. 

-•\irlincs already have made consider- 
able effort to consince the public that 
llic new plan is for the eustoiner’s good 
as ssell as the carrier’s. Adsertising. let- 
ters to mailing lists, brocluirtx to trasel 
card holders, matcnals to trasel agents 
has-e stressed the point. Replies to the 
letters so fat base shosvn fas-otablc re- 
action, accotdiisg to airline sources. 
Preparatory Job 

Biggest preparatory job has been 
training of airline resenations people 
sslio bear the ptiman responsibility for 
selling the plan to the public. 

h'or example, -\incrican estimates 
that each of its 3,500 rcsersations 


agents required seven hours ot training 
•ind familiarization in the new system, 
lliis eompiircs with an asorage of font 
to five hours per agent for most new 
procedures, according to the airline. 

.\inerican's customer sersiee manual 
cimccniing the procedures contains sam- 
ple agent-passenger conversations to 
cover various time and personalits- ne- 
gotiations under the new rules. One of 
them goes like this; 

"On Sc|)teinbcr 17, Mr. St.irk scaircs 
a reservation on Iliglit -12 SI'O-OCA, 
September 2.S: 

Agent— " 'Mr. Stark, we will bold 
ymir resersation until 6 |).m,. Septem- 
ber 20. Can sou purchase sinir ticket 
bv that time?' 

' Mr. Stark-" ‘No.’ 

"(.Agent offers all available ticketing 
arrangements, none of which arc ac- 
ceptable to the customer.)’’ 

Agent—" 'Mr. Stark, we can hold s our 


reservation no longct than 6 P.M., Sep- 
tenibcr 27. Is that satisfactory?' 

Mr. Stark- ■’ 'No, I always get my 
ticket just before departure, so hold it 
for me.’ 

Agent— “’Mr. Stark, in an effort to 
solve the no-show problem, all airlines 
require a ticket to be secured in ad- 
vance. -As you find it inconvenient to 
secure your confinned ticket, it is im- 
jjossiblc for u.s to hold fliis resenution 
for you. Reservations made after 12 
noon the day before departure iie-cd not 
nceesMirily he supported by a con- 
firmed ticket, 'lliat IS the mils time 
when passengers are not rce|uire-d to 
scciitc tickets in advance.’ 

Mr. Stark-" ’!.et me speak to the 

"(.Agent calls supervisor.)" 

.Amcticaii and tlic otlicr carriers hope 
that Mr. St.irk will represent a very 
small niinorits'. 


Eastern’s Advertising Praetices 
Criticized by Delta and National 


W'asliiiigton— Kastern .\ir Lines' ad- 
sertising poliev and lobbving efforts 
have been attacked hs- f)clla .Air Lines 
inid National Airlines in complaints 
filed with the Civil .Aeronautics Board. 

Delta has accused Mastcni of "imfait, 
deceptive iiiicl misleading" adsertising 
|)r.icticcs in advertising its services as 
being "fastest" and at "lowest fares” 

' '^XaHonai fonspl, lined of Mastem's "ex- 
trajiidicial actisits" in the l-'lotida-Tcxas 
Service Case, aecusing Kastern of trying 
to isrcssure the C.AB into changing its 
mind .ibmit giving National a new 

IX-lta niaintains Kastern is strong in 
advertising its flights as "fastest" and its 
fares as "lowest" on routes where Delta's 
sehecliiles and fares arc identical. 

Ill .111 exchaiiec of letters between 
the two airlines. Eastern said the adver- 
tising is legitimate because no airline 
li.is lower fares on the routes in question 
-llonston-Washington-Ncw A'ork. 
Delto vs. Eastern 

The two carriers also exchanged 
words oscT their .idvertising of DC-7 
.services. Delhi questioned Kastetn's 
claims that its DC-7B Golden l''aleon 
is the "newest, fa.stest, quietest" airliner. 
Delta cited the Cmivair 440 and A'iekers 
Viscomit to chillenge the "quietest” 
ialxil, and the DC-"C to ciiallcngc 
"newest" claims. .Ami Delta poinlcd out 
that its DC-7s ate sehedulcel for the 
same flight times as Kastern 's DC--BS. 

Eastern countered that the DC-7B 
is the newest transport in domestic sers- 
iee and pointed out lhat Delta has used 


llic phrase "Kor Unsurpassed S|sccd" in 
its advertising and has adserti.sed its 
17C-7s as "20 to 40 miles an hour faster 
tlian other types of lurlincrs." 

Delta said it withdrew advertising 
e.illing its DC-7 the newest transport 
when Kastern complained, hut Delta 
maintained that il regards all DC-7 
series as equal for advertising. 

■file CAB Office of Compliance is 
waiting for K.isteni to .inssvci Delta’s 
ehaigcs before aiis action is hikeii. 

’I'hc Complianec Office feels that 
there has been a general iinprovemcnt 
in airline adsertising piactiees in the 
jsast year, although some undesirable 
situations are not entirely cleared up. 
Notional’s Complaint 
Natioind’s coniphunt. asking censure 
of Eastern came in a letter to CAB 
Chairman James R. Durfcc. 

The Board decided to give National a 
new route acro.ss the Gulf of Mexico 
from 17orida to TIonston in the Motida- 
Texas case. Under a new poliev in- 
augurated with this case, the C.AB an- 
noiniecd its dceisioii in a press release 
before issuing ,i fiii.il order and opinion. 
National said that Eastern is attempting 
to ])resMue the Bo.ird into ehangins its 
mind before the decision is niatre final. 

,\s evidence. National sent Durfcc 
eo|jics of material Eastern is supposed 
to have distributed to emplove's at 
Miami and New Orleans in an effort to 
inspire political and civic pressure on 
the Cab in favor of Eastern. 

National also accused Kastern of ex- 
trajudicial tactics in attempting to get 
Ihc Houston Chamber of Commerce 
to fake action favorable to Eastern, 
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CAB, SEC Continue 
Stock Leak Probe 

Washington— Efforts by the Civil 
Aeronautics Board to dctcnninc who 
leaked the neivs of Northeast Airlines’ 
new Elorida-Nesv York route to AA'all 
Street have produced a CAB employe 
with some illegal stock last week, but 
llic source of the leak is yet to be ex 

Helping the CAB search for the 
source of the leak, the Securities and 
Exchange Commission found that 
Albert H. Ruppar, a Bureau of Ait 
Operations trial attonics-, bought North- 
east stock in violation of Board rules. 
Ruppar has left the CAB- 

AViicn Ruppar's stock purchase was 
discovered, the CAB gave him five davs 
to cxplaiis it. Five days later, the CAB 
issued a statement that, after a hearing 
Cl) the matter, it had voted to discharge 
Rnpp.ir and had accepted his resigna- 
tion under Civil Service regulations. 

Ruppar denies ans- connection with 
the leak, iilthoueh lie admits violating 
Board rules with his stock purchases. 
After its hearing, the CAB said its ac- 
tion was based upon Ruppar's purchase 
of 1,000 shares of Northeast stock on 
Aug. 3 in violation of CAB rules. 

The Board said Ruppar had testified 
that he bought the stock on the adsvee 
of an account clerk in a Washington 
brokerage firm who told him of unusual 
.•■ctivits’ in the stock on the inoniing of 
Aug 3, the day after the CAB decided 
to give Northeast the New A'ork-Florida 
loutc in a closed meeting. 71ic broker- 
age clerk conoborated Ruppar’s testi- 

Ruppar denies he had any inside in- 
formation and sal's he bought the stock 
strictly on the basis of tlic tip from the 
brokerage firm. He said he .sold his 
Northeast stock after it sank below its 
original peak and lost money. 

The Securities and Excliangc Com- 
mission and CAB arc .continuing to 
investigate sudden activity in tlie stock 
right after the decision in favor of the 
New England airline, and the chairmen 
of the SEC and CAB base asked the 
Criminal Division of the Department of 
Justice to take an interest. 

CAA Adopts Cure 
For Storm Clutter 

Wasliington-Plans to circular polar- 
ize 47 radar inst-allations to eliminate 
precipitation clutter were announced 
last week by the Civil Aeronautics Ad- 
ministration. 

'file program calls for circular polari- 
zation of airport surveillance radar 
(ASR) at existing locations and of 
equipment yet to be installed at other 
sites. The modification will enable con- 


trollers to continue operation of radar 
traffic control under most all weather 

ASRs used by the CAA arc presently 
vcrticalls' or horizontally polarized, and 
aircraft operating in storm conditions 
arc often lost on the radar scope in tain 
or snow clutter. 

ASR at LaGuardia was modified last 
June. Cireiiliir polarization of ASRs at 
Idlcsvild. Newark, Boston. 3\’ashington 
and Chicago lO’lIarc) has been con- 
tracted for and the chaiiec-ovcr will be 
completed by the end of the scar. All 
fix ASRs svcrc circiii.ir polarized by Air- 
port Instrument Laboratories. 

Three tspcs of ASR are coveted bs- 
the prograin-ASR-s, manufactured by 
Beiiclix, and the latest t\ [X: in CA.A iisci 
ASR-2 (General Electric), and .\SR-1 
(Cilfillan), installed in earlier programs. 

.Average cost to circular polarize each 
ASR already installed is SI 5,400 as 
compared with 55,000 for new equip- 
ment prior to installation. 


M'asliiiigtoii— III a renewed attack 
against tlic air transport industrv. the 
railroads last week revived their de- 
mands for repeal of the "need " provi- 
sion of the Civil Aeronautics Act in 
order to put an end to airline subsidies. 

’Hie Assn, of American Railtoad.s, in 
a booklet distributed primarily to 
scliools and colleges, called for the 
adoption of airways user chafes and 
ail inercase in airport fees to attain self- 
supporting airports. The booklet was 
co-authored bs Burton Bcliling and 
Richard Blackwell of the association. 

Bchling told Aviation M’kmk that 
the publication did not ncecssarilv 
mark the beginning of a new campaign 
against subsidies hut was printed as a 
"public service” device on request of 
A.\R field representatives- 

Tlic booklet declared that air trans- 
portation is no longer the "infant in- 
dustry” of two decades ago but rather 
a "young giant come of age.” Tlie air- 
lines’ stand that subsidies should 'be 
paid until tlicv reach "full maturitv" 
was termed unsound on grounds tliat 
no growing industry ever arrives at full 

'Die authors cuntcuded that, even 
ssithnut subsidy, the airlines benefit 
from militaiy activities in the doelop- 
ment of aviation. Tlics cited tlic 
Boeing 707 jet tran.s|)ort as an example 
of aircraft development acliicved bs 
the expenditure of public funds- 
The 707, the authors wrote, "is an 
adaptation of an Air I-’orcc tjiikcr, and 
botii ssill be cmisfructcd in tire same 
government-owned plant." 

Tlicy also accused tlic airlines of en- 
joying scientific rcsearcli sponsored 
and financially supported by the federal 


Since five decibels arc lost under cir- 
cular polarization. ASRs will be "ssvitclr- 
ablc" so controllers may return to ver- 
tical or horizontal polarization to get 
best possible readings in nonnal 
wca tiler. 

Experience of military services witli 
circular polarization has demonstrated 
the effectiveness of the modification. 

Circular polarization of .\SRs is 
also scheduled for: 

.Atlanta, Baltimore, Buffalo. Burbank. 
Cleveland, Denver, l-ort Worth, Knox- 
ville. Long Beach, Los Angeles, Louis- 
ville. Nashville and San Antonio. 

/Also Anchorage. Birmingham, 
Charleston, Chicago (Midway), Colo- 
rado Springs, Columbus, Ohioi Coving- 
ton, Ky.; Dallas, Detroit, Honolulu, 
Houston, Indianapolis, Jacksonville, 
Kansas City. Memphis, Miami, Mil- 
waukee, hlinncapolis. New Orleans, 
Norfolk, Oakland, Philadelphia, Pitts- 
burgh, Portland, Salt Lake City, San 
Erancisco, Seattle and St. Louis. 


goicrumcnt flitnugli the National Ad- 
visory Committee for Aeronautics. 

'Ihc booklet urges that domestic air 
transporbatioii be forced "to demon- 
strate its own inherent potentialities 
for improvement and further growth 
in an economic environment of self 
support." Specifically, it called for; 

• Di.scontimrance "once and for all the 
payment of subsidies to air carriers, 
which should be required henceforth 
to support themselves without further 
recourse to the public treasuty." 'i'lic 
booklet took issue with the separation 
of mail pav and snbsidv and questioned 
whctlicr all elements of subsidy Iiad 
been eliminated bj- tire plan. It scored 
the Civil Aeronautics Board for "bar- 
gaining" w itli the airlines to arrive at a 
mail rate agreeable to all parties. No 
stand vs-as taken on the air movement 
of first-class mail, but tliesc lower ratc.s 
and air freigirt rates were compared 
with the higher allowances for ait mail 
to suggest an element of subside within 
the scivicc rates. 

■ User charges to airlines and civilian 
operators to help cover cost of airways 
and airport maintenance and opera- 
tion. 'lire report said the airlines arc 
anxious to olitain even greater support 
for airways improvements as a wav of 
reducing revenue losses incurred bv 
delays and eanecllations caused by air 
traffic congestion. 

• End of "preferential treatment" to 
supplemental airlines. 'I’lie booklet 
held that tire railroads are placed at a 
disadiantage in competing for military 
traffic because irregular carriers ate un- 
restricted by regulations and are aided 
by tlie Air I-’otcc in tlie "form of low- 
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A SATISFIED CUSTOMER 
FOR THIRTY YEARS 


Thirty years have brought radical 
changes in Air France equipment, 
but not in its reputation for 
dependability and comfort aloft. 


Ask Mrs. Charles Ridiagton of 
Lansdale, Pa. In the picture above 
she is one of the group boarding 
a Farnian "Goliath" in France 
prior to her flight to London, 
The date was July 4 . 1946. 


Now 30 years later, Mrs. Ridington 
will once again be an Air France 
passenger. This month she will be 
one of a group like those in the 
picture below boarding a giant 
Air France Super “G” Constellation 
enroute from New York to Paris, 


Air France is proud of 
Mrs, Ridington's continued 
preference for its services. 
She is typical of those who have 
helped make Air France America's 
favorite European Airline. 


ilfrj. liidingUtri) 1026 airline iiciei. 


OVER 4,000 PERSONS A DAY TRAVEl 
,, TO 236 CITIES IN 73 COUNTRIES BY 

AIR FRANCE 

THE WORtO'S lAROEST AIRtINE 
WITH 177,740 UNDUPLICATED ROUTE MILES 




on target 
a continent away 
through Burroughs 
computation 


Burroughs 

The foremosf Nome 
in Compufa^ion 


For some time. Burroughs has beers participating in the 
U. S. Air Force Ballistic Missiles program in the field of 
guldonce. This program consists of two intercontinental 
ballistic missiles: At/os ond Titon, plus an intermediate ronge 
missile, Thor. 

Here’s more proof that in its specialized oreos of computa- 
tion — instrumentation, control systems and date processing 
— Burroughs has what it takes to shoulder the overoll 
responsibility for defense projects from beginning to end: 
(1) from research to development; (2) engineering ond 
tooling; {3) production, testing, field service and training. 

We welcome inquiries regarding defense contracts in oil 
oreos of our demonstrable responsibility and competence. 
Write, call or wire Burroughs Corporotion, Detroit 32, Mich. 

INTECkATEO BURROUGHS CORPORATION DEFENSE FACILITIES INCLUDE, 
Burroughs Corporotion plonts in Detroit ond Plymouth, Michigan 
Burroughs Research Center, Paoli, Pennsylvonia 
ElectroData Division, Pasadena, Californio 
Central Instrument Compony, Brooklyn, N. V. 

Electronic Instruments Division, Philodelphio, Pennsylvania 
Electronic Tube Divisian, Ptainfield, N. J. 

The Todd Company, Inc., Rochester, N, V, 






SAS St’oggers Seats 

StH^cred scabs will be introduced ou Scandinavian .Airlines Svstvm DC-7C North Atlantic 
Global Express flights this maiilli ond next month on Los ,\ngelcs to Copcnha|cn Itans- 
pohir route. Design staggers scats fi in. from former tlircc-abicast straight-line tourist con- 
flgtiration. Combined W'idtii of all seats is 3 ft... individual cushion widtii 18 iss., and from 
top of cusiiion to floor is 19} in. 

CAB Revives C & S Rate Case 


T\'as!tington— Civil .\croiumtics Board 
lias added a new twist tu tlic celebrated 
Cliicago and Soiitlicni Mail Rate Case 
bx reopening the record for litariiigs 
on the airline’s rate for international 
operations bctxsccn Dee. 16, 1950, and 
July 51, 1952. 

'I’lic Chicago and Southern case is 
the proceeding in which the Supteinc 
Court issued its fammi.s offset decision 
of 195-f. Tlic Court declared C.AB pol- 
icy in error and held that an airline's 
domestic ciiccss profits should offse! 
against subsidy needed for international 
operations. 

'Ihc ease covers C dr S mail rates for 
the period Nov. 1, 19-16. to Julv 31, 
1952. In 1951, the C-AB set a' past 
period rate from Nov. 1, 1946. to Dc- 
ccmbCT 15. 1950. and a future rate 
from there on. .At that time, the Board 
followed a policr of not using excess 
domestic earnings to offset international 
subsidy. 

T'hc Bostmiistcr General took the de- 
cision to court, and the Supreme Court 
found CAB polic;’ in error and re- 
manded the ease to the Board for fur- 
ther action. 

Tlic teniaiidcd ease was tes iewed bv 
the CAB, and a Baird exainincr found 
subsidy should be reduced b\- $700,000 
of excess domestic earnings under the 


C & S rates set in 1931. Just before 
oral argument on the remanded ease, 
liic C,AB tiiisod the possibilit)' of re- 
opening the international rate fur the 
1950-52 period. Now the Board has de- 
cided to reopen that aM>ert of the ease 
for rcx'iew before a niial decision is 
made on the whole proeevding. 

Delta contended that the Board docs 
not have the power to reopen the in- 
ternational rate, but the C,AB rejects 
the airline’s argnmeut. 'Jhc Board 
wants to rex'icw the t:ite in light of 
actual experience rather tliaii the fore- 
cast on :Aich it was originally based. 

The CAB said rcfus;il to review actual 
operating results during the period 
would lease C & S {now Delta) with a 
36S return on insestmciit for tlie 
period and over SI million more subsidy 
that it could sliow a need for on tlic 
biisis of operating experience. 

Dissenters Gutnev and Deiim said it 
is their "6nii belief and conviction that 
the Board as a matter of policy and as a 
matter of lasv should not reopen" the 
international rate issue. Tlics added: 

"W'e conclude that it is manifcstlv 
unfair to the carrier, to the insesling 
|)ublic and to the carrier’s creditors to 
tcx'iess’ a rale which has been closed for 
approximately five years and which no 
party to the proceeding has challenged." 


Ozark Recommended 
For Quad Cities Route 

Washington— Ozark Air Linos last 
week won support of a Cisil Aeronau- 
tics Board examiner for its route bid in 
the Quad Cities-Twin Cities Case. 

Ozark was fasored to operate a new 
route between Damiport, lowa-Molinc, 
111,, and Minncapoli.s-St. Piiiil, Minn., 
via Cedar Rapids. low-.i. and Rochester, 
Minn. Examiner Joseph L. I'itzmaoricc 
lecoinmcnded that O/.irk be allowed to 
operate the route for three years or un- 
til 60 daxs after decision in the Sexen 
States case, whichexet comes first. 

Fitzmauricc Siiid the choice bchxccn 
Ozark and North Central .Airlines, tlic 
txx'o a|jplieants. xvas difficult, but he 
found that the route integrates better 
xs'ith Ozark's svstein. 'Ilic examiner s.iid 
Ozark would proxidc more iicxv one- 
carrier .serxifo and generate more con- 
necting traffic tliaii xvould North Cen- 
tral. 

Bad A|)proach Blamed 
In Eastern Crash 

AVashington— Civil .Aeronautics Board 
lias decided that an Eastern Air Lines 
Constellation crashed at Jacksonx-illc. 
ITa.. last December because the pilot 
applied power for a missed approach too 
late to axoid ground obstructions. 

'Hie accident nceurred at 3:43 a.m. 
on Dec. 21 when Miaini-Boston flight 
642 xvas on final approach for a sclied- 
nlcd stop at Jacksonx’illc. 

The apprnacli was made in fogex- 
xxcathet with a 300 ft. ceiling and haff- 
milc visibility, and tlic Constellation 
cra.slicd about ,6 mile from tlic runxx-.iy, 
killing the crexv of five and all 12 pas- 
sengers. 

■fhe C.AB found cxidciicc tliat poxver 
had been applied just before the crash 
and said probable cause of the accident 
xxiis that a missed approacli procedure 
came too late to present the aircraft 
from liitting some trccs. 

Reports of militarx- jet aircraft fix ing 
x'crx- low oxer the Jacksoiixillc airport 
at the time of the crash were inx’csti- 
gated bx the Board, but it xsns con- 
ehidcd that no such aircraft were in 
the x’icinitv at the time. 


SHORTLINES 


► British European Airways xvill begin 
fixing to Dublin under a nexv agree- 
ment signed xvith -Acr l.ingns. BEA 
xvill start London-Diibliii, Binningham- 
Dnblin ami .\faiichcstcr-Dnblin serxices 
in .April, and .Acr Lingiis xvill liaxc 
rights to operate between Dublin and 
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Advantages of the 

ROLLS-ROYCE 

CONWAY 

BY-PASS TURBO JET 
for long range airliners 


Lower weight giving increased payload 
Lower guaranteed specific fuel consumption 
Lower first cost and operating costs 
Less noise 


ROLLS-ROYCE AERO ENGINES LEAD THE WORLD 


Brussels, Friinkfurt. Diisscldorf. Amstcr- 
diiiii. Zuricli and Rome via Manchester. 
lUJA's ca|iital investment in Aer Liiigus 
lias been cut from 40% to 10%. but 
Lord Douglas, BK.\ chairman, will le- 
inaiii on the board of directors of the 

► Bolivia has purchased eight B-17s for 
tlic use of the government and the 
Bolivian Development Corp. 'Hie 
bombers will be reconditioned in 
Bolivia and used to transport food and 
other goods within the coimtrv’. 

► Capital Aiilinw inaugurated four new 
Viscount flights last week between New 
York and Chicago. All four flights arc 
iionsfops scheduled for 2 hr., 50 min. 
Capital now has 55 Visciiunts. 

► International Air Transport Assn, has 
produced three new svinbolic labels to 
be used for marking perishable or 
fragile cargo after Oct. 1. Tlie pictorial 
labels are part of a .standardization pro- 
gram now under way. New labels for 
marking dangerous items were intro- 
duced earlier this year. 

► Lufthansa opens a new route to 
Teheran tliis week and plans to extend 
the route to Tokyo by 1961. 

► Mohawk Airlines has inaugneated 
service to Glens Falls, N. Y„ with bvo 
round trips dailv connecting the citv 
with Boston, Syracuse, Rochester. Buf- 
falo and other northeastern points. 

► North Central Airlines claims a local 
airline passenger record with 56,467 
passengers boarded in August. 

► Singapore's airport traffic increased 
38% in the first half of the vear and iv 
expected to total more than 500.000 
persons for the full vear. 

► Soviet Union has asked permission 
for Aeroflot to flv over West Gemianv 
when it opens new routes to West 
European cities. Such permission ninsl 
come from Brihiin, I-'rancc and the 
United States under terms of the Ger- 
man peace treatv. 

►Swissair is doubling the size of its 
New York reservations department to 
handle increased transatlantic traffic. 

. . . Swissair carried 88,861 passengers 
in July, 15% more than last vt-ar. 

► Tokyo International Airi>ott will be 
improved in a 815.8 million govern- 
ment program designed to prepare the 
field for jet operations- .\ new 10.00(1 
ft. rimvv-dv will be in operation bv I960, 
and present 8.000 ft. rnnvvavs will be 
lengtliencd 1,000 ft. Tokvri also will 
get new control tower ecjiiipinent and 
jxirfcing facilities. 


AIRLINE OBSERVER 

► Snease will bring its twin-jet Caravcllc airline to the U. S. about May 
1 for a tour which may last two to three months. It will visit the main 
bases of all major airlines. 'The first three production airplanes will be 
delivered to Air France in 1958 and probably will be placed in passenger 
service on Air France routes in the Caribbean. By that time the F'rcnch 
airline may have completed its arrangements for service out of Miami to its 
possessions in the area. Nine Caravcllcs ate scheduled for delivery in 1959. 
In 1960. Snease j>lans to turn out four aircraft pet month. If orders are 
sufficient, it wilt double this amount. Should the Caravcllc attract a large 
number of orders, Snease lias arranged with Republic Aviation Corp. for the 
cstablislinicnt of a second production line in the U. S. with a capacity of up 
to seven aircraft per moDlh. 

► United. Northw est and Northeast .Airlines arc reportedly interested in the 
Convair 880 medium-range jet transport and at least one of the companies 
may place a sizable order within 60 days. Nortlicast's interest in the 
Bristol Britannia turlroprop has not dwindled (.A8\' Sept. 10. p. 47). George 
Gardner, the airline's president, called a special mcciing of his key execu- 
tives immediatclv- after his return from an eight-day trip to England tt) 
allow tlieni to evaluate his "many impressions" of his visit with the Bri.stol 
]scopIc which, he said, he found "interesting and enlightening." Gardner 
emphasized, however, that ivo commitments were made during the trip. 

► Convair 880 jet transport will sell for 55,650,000 including reverse thrust 
and engine silencer. If 880 sales reach 250 aircraft. Convair plans an aaoss- 
thc-board rebate to purchasers that will bring the cost down to S3 million, 

► Lockheed Aircraft is launching a full-scale drive to expand the market 
for its 1049G, I049U and 1649A transports. Company's top sales officials 
arc convinced there is a big prjtential for liigli-pctformaiicc, piston-engine 
tran.sport.s despite the coming of turbojets and turboprops, 

► Capital Airlines estimates the Rolls-Royce Avon 29 turbojet engine power- 
ing the Comet IV will have logged one million hours by the time the first 
Comet on Capital's order is dcliseicd, 

► Two new turboprop fr.insiiorts arc under development in England- Ami- 
strong-Whitworth has started work on hr o prototspes of a medium-sized, 
twin-engine turboprop for combined freight-passenger operation and Scottish 
A' iation is dcr cloping a 40-pa.sscngcr tunroprop sxrsion of its Twin Pioneer. 

►.'\nsctt Airways and Butler Air Transport, rival domestic operators in Aus- 
tralia, arc planning a meigct (bat will bring an end to the onc-vear-old rate 
war (AW Sept. 5, p. 47). It is undcrst«>d that the proposed merger is 
strongly 0 |)poscd by Australian National Airways. ANA, already a large 
.stockholder in Butler, may seek a majority voting right by buying more shares 
in hopes of killing merger negotiations. 

► .Air Traffic Control Assn., representing approxiinafclv 2,000 controllers, has 
challenged the Cisil .Aeronautics .Administration to denv or confitm a Civil 
Scrs'icc Commission statement by chairman Philip Young that the CAA 
lia.s agreed to a CSC program mi controller standards that mav result in the 
downgrading of some pe-rsonnel IKW Aug, 27. p. 50). ATCA' says its mem- 
bers were led to beliesc tliat the C.A.A had opposed the standards which 
formallv went into effect Sept. 1. No action lias been taken, liowcser 
pending CAA-eSe review-, 

► .Acting Civil Aeronautics Administrator James Pyle has announced his 
intention of continuing policies and prc^anis of the late Charles Lowen 
without change. Lowen died on Sept. 5 (AVV Sept. 10, p. 41). 

►Two Civil Aeronautics .Administration officials arc in Europe to stuclv 
production and technical matters w-ith the Lorenz Co. of Germany, mann- 
factiircrs of VOR units that will be installed on international routes under 
the jurisdiction of International Cooperation .Administration. 
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Vital accessones 
far the fastest fighters 



RAM AIR-DRIVEN GENERATORS - i« the 

Douglas A4D 5tyliaivfr — Aeroproducts emergency air-driven 
generator is drst production application of ram air-driven 
equipment. Suspended beneath the fuselage, this lightweight 
unit (22 lbs.) gets up to speed in less than I/IOth second and 
develops 1.7 KVA @12.000 R.P.M. to operate radio, lights, 
instruments, trim tab and elevators. It has successfully 


performed in emergencies and has been dropped out many 
times on flight tests. Using a simple blade pitch changing 
mechanism, the unit governs its output frequency within 
plus 10% and minus 5% over a very wide range of airspeed, 
altitude and load conditions, This unit also has application 
in tow targets to generate power for scoring mechanisms. 




WING INCIDENCE ACTUATORS - the Chance 
Vought F8U-I Crnsiuter, world's faste.st Navy lighter plane, 
showing its unique two-position incidence wing in "up" posi- 
tion for take-off. Inset shows normal flight position. First 
operational plane to incorporate this principle, the F8U-I has 


an Aeroproducts self-locking hydraulic actuator which con- 
trols the angle of attack of the wing. Changing the wing angle 
permits the Crusader to land level with the runway of the 
carrier deck, giving the pilot better visibility and permitting 
use of shorter, lighter landing gear. 


Precision is the keynote of our work at Aeroproducts. 
Turbo-propellers and other essential aircraft components 
are produced by engineers experienced in designing equip- 
ment to meet specific requirements of our customers. 
Aeroproducts linear actuators — proved in a wide variety 
of uses— offer many exclusive advantages: low weight with 
high strength, precision positioning, self-locking, high- 
tcmperalure operation, compactness and rcliabilitv. New 
rotary actuators provide high torque-carrying capacity 
with near-zero backlash for control surfaces of missiles. 
Any combination of systems— hydraulic, pneumatic, elec- 
trical or manual— can serve as the primary power source. 
And these actuators can be synchronized both hydrauli- 
cally and mechanically to provide co-ordinated control 
of related movements. 


Let Aeroproducts— with its broad engineering background 
—work with you on designs for your actuators as well as 
ram air-driven generators and hydraulic pumps for any 
application. Write us on your company letterhead for our 
newest brochure, "Actuators for Aircraft.” 

OTHER AEROPRODUCTS ACTUATORS include: 

' Lendlnfl Georc • Frop» • Speilcrl e Flight Btakn 

Veribble Engine Duct 


_ auAaum^ fn, ^ unn^weui 

y±eroproducts 

AtUSON DIVISION OF GENEftttl MOTORS • OAVrON. OHIO 









AERONAUTICAL ENGINEERING 


Republic Turns to Dual Actuator Controls 




By Robert IL C.isluiian 

Fatniingdale, N. Y.-Republic Avia- 
tion is retrofitting approximately 1,500 
F-84Fs witli a simplified control actua- 
tor system and is planning to use an 
advanced version of this new system in 
its forthcoming F-105 fightcr-boiiibcr. 

The system is called a tandem actu- 
ator system because during normal op- 
eration it uses two independent hy- 
draulic loops working side by side on 
the same control surfaces. Stick move- 
ments cause both systems to act in uni- 
son to make the control surfaces re- 
spond, 

Both hah es are sized so that they arc 
capable of carrying the primary control- 
surfaces alone. 

Automatic Safety 

Adrantage of this system from the 
pilot’s viewpoint is that he doesn't have 
to do anything upon the failure of one 
of the systems since a stand-by svstem. 
in eSect, is already in action and auto- 
matically in phase. 

Advantages can also breed problems. 
In this case the problem was to insure 
that the two systems were really work- 
ing in synchronization so that failure 
of one would mean only that the other 
smoothly continued to translate pilot 
control movements into control surface 
deflections without any momentarv loss 
of continuity. 

The tandemizing has been accom- 
plished by putting both tlic servo valves 
and the servo actuating pistons on tlic 
same shafts- Thus thev are alwavs 
mcclianically in step. Other means of 
svnehronizing tandem svstcm.s are ]xis- 
sible (for example North American 
uses a tandem svstem without direct 
mechanical connection nn its F-lOO) 
Init the virtue of Republic’s svstem is 
that synchronization is built in per- 
manently upon manufacture and no 
further adjustments in the field are 
necessary. 

Simplicity Gained 

"TTie most noticeable aspect of tlie 
tandem actuator system is its sim- 
plicity as compared to the original 
system,” William I. Stiegiitz, Republic 
design safetv' engineer, said. “Approxi- 
matelv' 52 components including valves, 
switches and relays have been elimi- 
nated in addition to numerous lines 
and fittings. This results in greatly 
simplified maintenance, greater rclia- 
bilitv and ease of operation." 

Tliere is one-fourth less maintenance 


on the tandem srsteni. Republic Liai- 
son Fngincer Larry Levine estimates, 
for there is very little to do except put 

Check outs arc positive; tlic system 
either works or it doesn’t. There is a 
minimum of chcck-ont ritual and evalu- 
ation to delay takeoff and tax the pilot's 
judgment, as compared to the previous 
Republic svstem. 

Bonus of 125-150 lbs. weight saved 
goes along with the simplicity. 

All electric components have been 
eliminated except for the motor driving 
an emergency hydraulic pump and one 


single-throw on-off switch to energize 
this motor. Power and utility svsteins 
have been made completely indepen- 
dent, with each system supplying fiuid 
to one-half of the tandem actuators 
on the stabilator and aileron. Rudder 
and spoilers are operated by single cyl- 
inders connected to the utility system. 

In the F-84F the stabilator and ail- 
erons are designated as primarv' con- 
trols-the minimum needed to fly the 
airplane. The spoilers were added as 
an afterthought to increase high speed 
combat roll rate. Tlic pilot has no 
difficulty in using tlie rudder, cspcci 


AVIATION 


17, 1956 



PUMP 

PRIMERS 


E.xrplleiit high alliliide 
in’rfttrmaiu-v trom 
iiKItOTOH inaitim . . . 

1^ Enffmeevs concerned with tlie jiuinp- 

wel) the diihculties of ftctting ^od 
perfoiTnance at hijrh altitudes wher 
low inlet preasui-ea are encountered. 

Pumps which work well at low alti- 
tudes frequently run into trouble 
when they encounter the rapid pres- 
sure changes, shock and turbulence 
which promote foaming and lowered 
efficiency at high altitudes, 
h (ierolor pumps arc clhcicnl at high 
altitudes and therefore are frequently 
specified for this service. A specialized 
form of internal gear pump, the 
Gerotor has an inner toothed element 
and meshing outer toothed element. 
The inner Gerotor has one less tooth 
than the outer and the missing tooth 
space forms a chamber for transport- 
ing the fiuidfrom the inlet to the outlet 
jiort. (see Figure 1) 

The relative mo- 
tion between the 

Gerotor teeth 
causes the oil 
chamber to be var- 
iabl e - slowly 
opening to max- 

the inlet port 
slowly closing as it passes the outlet 
(See Figui-e 2). This makes for ' 
steady relatively pulseless flow — i. 
gardlcss of outside pressure changes. 
Thus, turbu- 

imized and 
foaming is 
avoided, effi- 
cient pumping 

tained at all 
altitudes. 




DISCHARGE 


simple and 
compact In de- 
sign, valveless 
and have high 
volumetric efficiency due to the fluid- 
tight engagement of the Gerotors 
which maintain high suction at high 
pressure. Further, this continuous con- 
tact pressure is maintained for life be- 
cause of the hunting tooth principle, 
h Jcl eiiaine lubrication and scavenge 
service aie common Gerotor pump 
applications. In addition they are fre- 
quently specified for heliocopter trans- 
missions and pumping of coolants for 
electronic equiiiment in aircraft and 
guided missiles. 

|> Technical ilala -is available andyoUT 
inquiry is invited, ll'nte.* 

W. H. NICHOLS CO. 

SS Wosrd Avsnus, Wsithsm St, Ms.ischuisHt 




GAIN IN SIMPLICITY is shown by comparing old (top) and new system components. 


ally during landing when the rudder 
IS needed most. 

The stabibitor actu;ilor is so designed 
tliat each linlf of the tandem cUinder 
has 9i'lf of the cap.icity of the com- 
plete actuator. Except in the most 
scretc maneiit’crs, failure of one system 
will hate no noticeable cScct on the 
longitudinal control of the airplane. 
I'urthcnnorc this limitation will only 
alfcct the ansount of control deflection, 
as governed by the iiingc moment, and 
will not affect tiie rate of eoiittol .wit- 
facc movement in normal mancus'crs 
iiivohiiig moderate hinge moments. 

In the aileron actuator, each half 
of the cylinder has only 50% of the 
load output of the old ssstem so a 
reduction in aileron control power will 
be cxijcricnccd if one system fails; how- 
cscr. this loss of control capacity will 
increlv limit the performance of ma- 
neuvers requiring maximum aileron 
liinge moments. There will he no 
change in control forces or in the rate 
of deflection at low hinge moments. 
Last Ditch 

Because of the complete independ- 
ence of the t'vo systems, no single hy- 
draulic failure can result in the Toss of 
both sy.stcms. 

llic onh .single occurrence svhich 
can base this result is engine seizure 
(or to a much less drastic extent, en- 
gine flame out). Eor a last ditch ease 
tlicrc is an emergency hydraulic pump, 
]xnsercd bv an cTcctric motor and tied 
into the boost system. In the interest 
of simplicity and to eliminate the need 


for pressure switches, transfer sah’cs, 
etc., there is no automatic take-over. 

The emetgeney system must be 
Inrncd on b\ means of a switch on 
the pilot's left fonsolc. 

Because the control tabes block the 
fluid in both sides of the actuator ctl- 
indet. a loss of hvdraulic pressure re- 
sulting from engine seizure will not 
pennit the surfaces to move as long 
as tlic control stick is not moved. 
Tlicrcforc the emergency pump must 
be turned on following engine seizure 
before anv control manipxrlation is 
attempted. 

If the control stick were moved too 
much before tlic pump was turned on, 
the oil pressure trapped in the air- 
charged accumulator would be lost and 


Pilot’s Comments 

I.lii Hendricks, Republic test pilot, 
nho liist flew the tandcni system Oct. 
20. 1955. said the plane seemed easier 
to fly. .\lthungh the artificial feel uas 
adjusted to the same forces as the prc. 
vions system, tlic flving forces seemed 
Ii|htct. 

Jack Bade. Republic’s assistant di- 
Tcctoi of flight o|icratiuns. later landed 
an F-8-1F on each of the three coin, 
binations and could find no dJRercncc. 

Republic says tiiat .Mr Force pilots 
who have flown the F8-4F with the 
tandem system agree that no dificrenee 
in flight control response can be noticed 
regardless of which indcanlic ss-stcin is 
operating. 
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have 

competence 
will travel 


In aviation elcolronics whore 
yesterday's fantasy is today's eomiiionplaoe 
. . . o sin/ile spark of Ifcbnicnl 
brilliatica is not oiiotigli. The need for 
soundness and reliability is jiaramoiint. 

At Genera] Electric, which lias earned 
its endiinnp eliaracter through sevcniy-scvei 
years of progress, this is emphasized 
by lasting areomplishnienl. Similarly, in 
the field of aviation electronics 
LMEED has established svurld-widc scope 
as a competent contrilrutor to world peace. 


3. 

AoitffbWt 

TWiLctl 

SvfduJt- 

FIRE CONTROL RADAR 
SEARCH RADAR 
INDICATORS AND DISPLAY 
COUNTERMEASURES 
NAVIGATION 
MISSILE CONTROL 
AIRODRHE SONAR 
COMMUNICATIONS 
FUZES 

AUTOMATIC TEST 
DATA PROCESSING. 


T^agms k Our Mori T^odud 

GENERAL® ELECTRIC 
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In underwater ordnance, too 

AMF has experience you can use 


• From the development and production of complete underwater ordnance systems, both conven- 
tional ond atomic — to the design and monufocture of underwoter vessels to withstond crushing 
liydrosloiic pressures ot great depths— AMF is dolly engaged in hundreds of complex engineering 
losks. • The highly specialized, yet widely diversified octivities of some 35 engineering and pro- 
duction facilities provide AMF with o weolth ot experience thot covers neorly every field of 
industry. And it is immediately available to you. • Coll upon AMF with your problem. See for 
yourself why this oH-around experience in onswering the needs of government ond industry olilce 
hos tmidc AMF the "con do" compony. 



gcncv pmiii). Instead of lialf of the 
tandem system tying into the utility 
circuit, the F-IOS has bvo independent 
power circuits. 

Tandem Drawbacks 

A price must be paid for tliis sim- 
plicity. One part ot the price is that 
since the emeigency sjstcin is tied into 
the main power system tlirougli a clicck 
valve, a line failure in the power half 
of the main tandem system will result 
in loss of the emergencs' ssstem as 
wcll- 

Anotlicr part of the price to be paid 
is the higher machining tolerances tliat 
iiiu.st be held. Seivo spool valves ha\c 
always required a very high grade of 
machining. Keeping the dimension 
of a long dual serso salve so that 
hotli systems will really svork together 
presents an even greater problem, 



Sea Venom Pull-Up 


Acrobatic team of Royal Navy Fleet Air Ann Squadron 890 Hies .straight up in Mark 21 
Sea Venom fighters, Lt, Cmdr. P. G. Young, squadron commander, is team leader. Besides 
checkerboard tip tanks, planes are marked w-ith witch on flying broom insignia. 


tbc prcsiously irrcs’ersible control sur- 
faces would be "free.” The pilot might 
find himself in an uncontrolled nia- 
nemet without engine thrust before 
lie had a chance to turn on the 
eiuctgcucy pump. Howeser. a flight 
check of this possibility indicated that 
there svas enough time either to turn 
on the emetgenev electric pump or to 

The electrically driven entergency 
pump has the same capacity as that 
in tbc original installation so there will 
be the same degree of control- It is 
actuallv possible to flv combat on tise 
enicrgcncy pump. Republic engineers 

Tilt 1'-105 goes one step further in 
emergency system simpiicits and has 
the pilot work a lever to push a ram-air 
turbine out in the airstieam from the 
side of the plane to dtisc the ciner- 
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Pacific Airmotive Corporation 


ccess 


Formula . . . 


"We have found Pacific Airmotive Corporation’s 'Advance 
Planning Service’ a highly efficient space, lime and dollar 
saver;' states D. V. O' Leary. Director of Purchasing and 
Stores for United Air Lines. "Because of the benefits derived 
from this service. United Air Lines has, since 1949, 
consistently expanded the program, 'til today it encompasses 
virtually all Bendi.v Corporation products, plus those of 
several other manufacturers. By working with us in 
forecasting future requirements for materials, and by 
planning their procurement from manufacturers to meet 
these needs, PAC has enabled us to reduce both inventory 
and stock-out problems. It has also resulted in shortened 
lines of communication and a consequent reduction 
of both communication and transportation costs!' 



Ozone Metals, the Long Island firm 
lliat has produced much of the devel- 
opment hardware, has found. 

After building 275 I'-SdKs, Rejrublic 
decided that the niuiidctstrcaks needed 
all-moving stabilators substituted for 
their original marginal elevators for ade- 
quate high-altitude combat niancmcr- 
ability. 

The change to stabilator meant tliat 
the K-841-' was unavoidablj saddled with 
a 100% hvdt.iulic link between the 
pilot and the control surface. (C)b\i- 
oush it was now out of tlic question 
to ask a pilot to numhnndk' the pitch 
control.) Consequently Republic found 
ilsclf adding safetv circuit tn safety 
device to avoid making the pitot de- 
pendent on any one mechanical unit 
without alternatives in case of failure. 

Two years ago it reached the point 
viherc there were three |Miiic buttons 
for the pilot to clioose in case of con- 
trol Mstem failures. 

• Small wonder." Hydraulics Engineer 
Herb Quartin said "tliat with tlic plane 
acting and sounding fimnv and a couple 
of the warning lights on. the pilot 
would dimly recall the service manual 
and punch out a few quick guesses on 
our three buttons. Ilien after thor- 
oughlv lousing himself up, he would 
hit the 'eject' button.” 

The germinal work on the tandem 
system came from the hydraulic staff 
research group. In effect, the group 
decided to obtain more positive relia- 
bility by having two completely redun- 


dant systems continuously operating in 
parallel rather than item bv item alter- 
natives with complicated clectro-mc- 
chanical interlocks between a maze of 
dependent s; stems. 

Retrofitting the 1.500 F-S4Fs is un- 
der way at Mobile and Ogden Air 
I''orce Depots. It is estimated that it 
will take 1,600 man-hours per aircraft 
using at least S-nian crews to cans- out 
the .luthorizing Tech. Order (T.(). IK- 
84-571) with its 40 pages of parts lists- 
Tliis work includes removing all liy- 
diaulie components and tubing of the 
previous system in the aft fuselage, ap- 
ptoxiinatcii 75% of all the hydraulic 
components and tubing in the engine 
compartment, approximately 25% in 
the fonvard fuselage, and the installa- 
tion of all new components, fittings 
and tubing in these sections of the 


Australians Still Want 
to Builtl Lockhretl F-104 

Reports in British and .Aiestralian 
press that .\ustralian government and 
R.VAI-’ arc cooling toward plans to pro- 
duce tlic Lockheed F-104.A in Australia 
under license were denied to .Aviation 
Week. Reports said British pressure 
«-as brought nn .Australians to substi- 
tute a British fightet, |)Ossibly the P-1 of 
English Electric. Australians, however, 
are contiiniing negotiations to manufac- 
ture the F-104A, 
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IH SEVEN-LEAGUE BOOTS 

Navigation systems 
for use over land and sea 

depend more and more on radar ... for long-range course control, 
for accurate terminal guidance in any weather, 
and for mapping at high speeds and altitudes. 

Maxson’s development and manufacturing 
program includes mapping radar, computers, 
and other devices 
essential to modem navigation. 






High-Strength Fastener Developed 
For High-Performance Aircraft 


A new Iiigli-strcngtli quick-opciHting 
bstener has been designed by Victor 
F. Zahodlakin, Summit, N. J- The 
mainifacturcr asserts that his fastener 
combines tlic strength and ctaniping 
action of an aircraft bolt with tise quick 
action of a qnartcr-turn panel fastener. 

The iinentor said the development of 
the fastener had been prompted by the 
growing need for a superior strength 
joining device to unite access panels 
structurally into the stressed skin of 
high performance aircraft. 

Clamping Action 

The need is for a fastener which pos- 
sesses the clamping action and self-lock- 
ing ability of a pennanciit fastener. But 
it also must be capable of being expedi- 
tiously removed and replaced many 
times without losing these qualities. 
Added obstacle to a successful design is 
the likelihood that the fastener will be 
subjected to 700-800F temperatures due 
bigh-Mach number aircraft. 

Zaliodiakin has achieved these re- 
quirements by using a two part screw. 


Upon removal the head .and shank 
come out of the receptacle but the screw 
thread remains behind. 

The two [Mrts are joined together 
in much the same manner as inanv 
other quartcr-tum cowl and panel 
fasteners. 

When assembled tlic shank half of 
the screw is bayoneted down through the 
floating thread element and is ei'cn a 
quarter him so tliat the small cross 
arm at the end of the shank slides up 
on two Icdecs against protrusions on 
the thread clement end. Now the two 
parts of the screw act as one; torquing 
up the shank screws so the thread and 
assembly can proceed as if the fastener 
were a conventional screw. 

Wedging Action 

For anti-vibration locking action the 
thread element is slit so tliat it is free 
to pant. 

As the elements threads bear 
up against the female threads inside 
the receptacle fhey ride up creating a 
wedging action which squeezes the 
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Where Aviation Engine Lines Mnst Resist 

TEMPERATURE, CORROSION 
VIBRATION, PRESSURE 

TITEFLEX Me METAL HOSE 



Titeflex Flexible Metal Hose made from brass, 
mooel, inconel, bronze, and stainless steel, conveys all types of 
organic and volatile liquids within an ixlrtme temperature and 
pressure range for every type of aviation engine . . . including 
the most advanced Jets and engines still on the drawing board. 

Some of its applications as a metal hose or component part 
for both Jet and reciprocating engines: 


s Oil lines 
• Fuel lines 
s Ignition harness 


• Air lines 

• Wiring harness 

• Thermocouple harness 


Complete Engineering and Field Service 

Titeflex flexible metal hose is made in a range of alloys to rneet 
the individual customer’s specifleations. In aviation, as in other 
fields, our engineers and designers are glad to work with you 
on development problems — from design and mock-up to final 
performance. Let us help you solve your connection problems 
— write today for literature. 



thread element finniy against the screw 

As a secondary safetv-locking action 
a spring-loaded sleeve on the screw 
shank holds the cross atm securely in 
the notch on the thread element ledge 
until the fastener hus been wrenched 
lip into tension. 

To increase the fastener’s ability to 
take liigh driving torques Zahodiakin 
lias incorporated the American Screw 
Co’s, recentiv announced Torq-Set in- 
novation on their Phillips-hcad cniti- 
lonn shaped driiing slot (AW' July 9, 
p. 60). Tliu.s the final tightening 
should be even greater than a com- 
parable sized conventional permanent 
fastener. 

As a companion product for the 
higli strength fastener Zahodiakin ii.is 
brought out what he feels is an im- 
proicmcnf upon his quarter-turn "Panc- 
loc" fastener (currentU being niaini- 
faclurcd under an cxclusii’c license by 
the Scmill Manufacturing Co.. W'atcr- 
hun-, Conn.) lie calls the iinproscmcnt 
'‘Spiron". Both new fasteners will be 
inamifacturod by Zaliodiakin’s finn, 
V. 1'. Zahodiakin Aircraft. Ltd., ia 
Summit, N. J. 

Air Industry Growth 
Shown By Census 

United States' aircraft industri' pro- 
duction in 1954 was valued at 55,449 
million, an increase of 469% over 
1947, preliminary data based on a de- 
tailed industrial census by the U. S. 
Department of Commcrec reveals. In- 
itial statistics were collated only re- 
ccnflv and complete infoniiation is 
expected to be available soon from tlie 
Bureau of Census. 

The Bureau gives the increase in 
tenns of ''value added," which is the 
value of work done by the industry 
less cost of materials, supplies, fuel, 
electric cnergv' and contract work. The 
report covers all firms manufacturing or 
assembling complete aitcraft, hoUcop- 
ters, gliders and lightcr-than-air ve- 
hicles and companies doing modifica- 
tion, conversion and overhaul. Other 
segments of tlie industry, such as en- 
gine, propeller and cqui])nicnt builders 
arc not included in this report. 

Census data on value of work done 
also includes that of secondary prod- 
ucts. contracts and repair work and 
scrap sales; this totaled $52 million. 
Tlie S6.315 million product value cov- 
ered 55.495 million of complete air- 
craft. modifications and conversions 
and other services primary to aviation 
and $820 million in aircraft parts, en- 
gine parts, ordnance and accessories. 

Figures were collected by the Bureau 
under legislation providing for a cen- 
su.s of manufacturers every five years, 
with the next one due in 1958. 
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Supercharger Raises 
Helieopler Altitude 

Los Angeles— Problems of climate and 
altitude that have limited lielicopter 
operation are being minimized with a 
supercharger manufactured by McCul- 
loch Motors Corp., and adapted to the 
Ilillcr 12-B and 12-C helicopters. 

Applied to the 12-C using aircooled 
motors' engine model 6V4-200-C53, it 
provides increases in altitude perform- 
ance by maintaining rated sea level 
horsepower (200) up to 7,800 ft. CAA 
tests proved hover ceiling performance 
increased 4.900 ft. to 8,000 ft. at inaxi- 
immi gross weight. 

Service ceiling of tlie craft has been 
increased tlirough supercharging to 

13.000 ft. .Altitudes of more than 

16.000 ft. have been attained. 

Rate of climb capabilities of the air- 
craft improved, with approximately 400 
ft. per min. reported possible at 10.000 
ft. 

Hot weather helicopter operation im- 
proved, not only over hot weather non- 
siiperclia^ed flight characteristics, but 
over unsupcrcharged performance at 
standard temperature. 

Supcrcliarger is belt-driven by a pul- 
ley mounted on the tail rotor drive, 
with a two-position pilot operated 
clutcii. 

Total of 75 hr. of flight testing by 
the supercharged helicopter result^ in 
no iini>ortaiit service difficulties. 

Germans Order Home 
Built Military Planes 

Boim, Gennani-AA'cst German De- 
fense Ministry ordered 671 military air- 
planes from Gennan firms. The con- 
tracts. totaling 58.3 milUoii, are mostly 
for airframes, the engines to be bought 
abroad. Tlic exception will be tiic 
Lycoming GO 435 to be built by 
Bayerisclie Motorenwerke in Munich 

I'ccke-VVolfe .AG, Bremen, workiii® 
vvitli Prof, Blumc of Diicsseldiirf, wifi 
build 194 Italian Piagio P 149 trainers; 
riugzeiigunion Sued Gmbh.. consist- 
ing of Messershmitt AG. and Hciiikel 
AG„ will build 360 French Fouga CM 
170R Magistcr French jet tramers, and 
Flugzcugbau Nord GmbH., consist- 
ing of W'esorfliig AG.. liambcrget 
Fahrzeiig GmbH, and Siebcl ,ATC 
GmbH., will build 117 Frcncli Snean 
2501 Noratlas transports. All will be 
built under foreign license. 

An order for 469 German Do 27 
reconnaissance planes was placed some 
months ago with Dornier. The first 
planes from this order will be deliv- 
ered early in October. 
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I New... Xiteflex 

high - temperature 

HOSE CLAMP 


Witlistanils all Stresses 
Common to liigh-temp 
Clamp Applications 


mesh (hat retains ica shape, 
evuhioning quality and grip despite axcessive heat, pressure, and 
the action of acids, lubricants and synthetic fluids. 

Here, at long Iasi, is a ruggedly designed clamp with vibration 

purpose clamp for all hose and tubing connections in jet engines 
and other high-lemperaiure applications. 

Here's the oni clamp that can satisfy tatrji application on a jet 
engine, its ease of installation plus unlimic^ shelf life are addi- 
tional operating advantages. This will permit you to standardize 
on one damp — the 'Ilieflex high-temperature clamp. 
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AN D ON LY^Sfe»/rO^I^ 


Offers a Complete Ignition 
System for JET ENGINES! 


The most significant reason why the 
Scintilla Division of Bendix has long 
been recognized as the leader in 
aviation ignition is that Bendix- 
Scintilla designs, engineers and 
jnamifactures every component of 
the ignition system, 

Obviously, components designed 


to work together give more eilicicnt 
performance and require less atten- 
tion in original installation or later 

That is why Bendix and only 
Bendix offers the industry a com- 
plete jet ignition system, including, 
not only the ignition unit, but igniter 


plug leads, igniter plugs and Control 
harness as veil. 

There just isn't any question 
about it — you get not only the best, 
but all of the best when you specify 
Bendix for your complete jet engine 
ignition requirements. 



"Sendiy 




SCINTILLA 

DIVISION 



64 




Rocker Test Vehicle 

meiits foe rocket iiiotoc cases produced by Biktul, is launched fraiii gtoimd ramp. Booster 
racket motors are accelerating the vehicle to supersonic speed, after uhich main snstainer 
motor takes over. Bristol is making motor cases for solid-prepcilant Raven. 12Q-mi. altitude 
range research vehicle, using high tensile sheet steel welded hy Argon Arc process. Bristol 
is investigoling other materials for cases, among them resin-imptegnated glass fiber. Plastic 
materials ate iiicurpucated in design of some motor body types, and Durcstus (phenolic 
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• From the B'52 to the atomic submarine M 
Nautilus, ^rom automobile pumps to V 
automatic toasters, Graphitar is aiding 
the perlormance oi literally hundreds 
of highly diverse products. This versatile 
engineering material is compacted under 
extreme pressure and fused ai heats 
near 4500" F- It can be formed in relatively 
complicated shapes and ground to tolerances 
as close as .0005" for seals, bearings, vanes, 
piston liners, and many other parts. 
Graphitar is self-lubricating . . . can be 
used where only steam or water . 

are present. It is lightweight, strong, 
durable, chemically inert, and is ~ 

virtually unaffected by extremes 
of heat, pressure, or 
temperatures. 


write for your 
copy of the new 
GRAPHITAR 
Engineering 
Bulletin No. 20 


GRAPHITAR' is the main shaft seal 

(CARgOH-GRAPHITEI 

PRATT & WHITNEY J57 turbojet 

• Boeing's B-52 Inierconcinental Bomber, the striking arm of our Strategic Air 
Command, is powered by eight twin-spool axial-flow lurbojec engines manufactured by 
the Pratt & Whitney Aircraft Division of United Aircraft Corporation, East Hartford, Connecticut. 
These turbojets are in the 10,000 pound thrust class and in engines of this caliber, complete 
dependability is vital. One of the components of the J57 is a Graphitar air/oil seal employed on the 
turbine main shaft which, naturally, is turning at high speeds. The Graphitar seal also easily 
withstands the maximum operating pressures developed in the engine. The slots in the 
face of the seal shown on the opposite page (approximately ^ sixe) are for pressure balance and 
cooling. This Main Shaft Seal is just one of several GRAPHITAR seals used in the J57 engine. 
Graphitar parts can resist such taxing physical conditions because they are strong, self-lubricating, 
and practically inert, GRAPHITAR has excellent wearing properties and cannot be corroded 
by most chemicals. Where the application is tough, and complete dependability 
imponant, Graphitar is the eagioeering material to specify. 


in the 
engine 


THE UNITED STATES GRAPHITE COMPANY 

DIVISION OF THE WICKES CORPORATION, SAGINAW, MICHIGAN 
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. , . Bliulin^ eh’fi 
jrom Perib, Australia, 
urilhJATO (audS4e? 

gallons af^asiiliiie and 
a Itaiigaraa iiuiscol aboard), 

■■ The Turtle” Jleu’ 

uort~siop without 
refiKliiig to Colwnhiis, 

Ohio — adistaute 
of 11,136 miles, 11135 hours 
oud 1 1 miautesl Newspaper 
reporters promptly renamed 
the rixord’breahiiig plaite 
“The Tritculeitl Turtle.” 


happy birthday, 


“TRUCULENT TURTLE”! 


LOCKHEED 

AIRCRAFT CORPORATION 
Look to Lockheed ft/r Letsderahip 


lit Seplcniber, 1946, the 

U.S.Xauy.auxiotislolesl 
its braiid~iieu> paircl 

her, took the 3rd 
PiV 0^ the Lmhheed 
prvdurtioii liite, 
duhited it “The 


for the Loud 
Down Under. . . 


That historic Australia-to-Ohio fliqhc is still the world’s unre- 
fiiclcd non-stop record. On this, die loth Anniversary of the 
memorable flight of “The Ttuculcrrt Turtle," Lockheed salutes 
the gallant Navy pilots and crew members who wrote that bril- 
liant and enduring page in aviation history. 

Like all airplanes designed and built by Lockheed, the original 


Keptune was endowed with advanced design charactcrisrics — thus 
perniltring evolutionary improvements in subseouent PaV ver- 
sions, at lowest cost to the U.S, Navy A total of 24 Navy con- 
tracts for Nepttiiies is a tribute to their dependability, versatility 
and all-weailier tuggedness — and to Lockheed’s leadership in the 
design and production of long-range patrol aircraft. 
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NO MORE LOST ORIOLES. 



THANKS TO ALL AMERICAN 
HIGH-CAPACITY BRIDLE ARRESTERS 


Rocket Manufacturer 
To Expand Facilities 

llorniitg-Citopcr. Inc. of Moiirovia, 
Ciihf.. siibcmifr.ictot to Grand Cciiti.ii 
Rocket Co. fur the third stage rocket 
motor asseiiibh of Martin's \'aiig\uird 
s.itelhte project, has changed its name 
to Cooper ncsclopmcnt Corp. 

Name di.nigo recognizes the eoin. 
pant's concentt.itioii 111 the field of 
rocket and missile systems and electronic 
iiistruiiienlation dcseiopment. 

Cooper plans to build a tsvo-stors of- 
fice building and additional inamifactnr- 
ing f.icilities to house a larger eiigineer- 
iiig. labor, itory and testing opetation 
and to increase the space asailahte for 
piodnctinn of the firm’.s .\SP and 
\\'.\SP rocket systems. Cooper also de- 
signs or builds telemetering systems, 
wave guide rotan- joints, microwave 
com|)onents and metciirs'-xcnon illn- 
niination systems. 

N.iine change is effective Sept. 15 
and docs not indicate a change of 
man.igemcnt. 

Acroqiiip Corp. Acquires 
Load Conlrol Company 

Acioquip Corp., Jackson, Mich,, has 
piitcli.ised General Logistics Corp.. 
Paiiden.i, Calif., designer and maiin- 
factnrer of aircraft load control and tie 
don'll equipment. Sales of Gcner.il 
Logistics, which has 50 employes, are 
expected to roach the SI inillion iei'cl 

I'wn new products now being in- 
troduced arc a special rope lock and a 
sm.iil ni.iss-produccd ncbloek buckle for 
strap assemblies. 

WHAT'S NEW 


Publications Recei\cd 

• On-Line Automatic Data Reduction, 
Iiliiiief L-l. Gas Dviiamics Facilifs', 
FB IIISIB— by C. L. Hall and R. L. 
Klautseli, .\tnold Engineering Center. 
U- S. .^ir T'orcc— As-ailable from 0'1'S, 
IL S- Department ofCommerce. W'ash- 
ington 25. D. C. 5.75; 27 pp. 

•\ii automatic data reduction sy.stem 
cap.ibic of measuring, scanning, com. 
puting and presenting results of a wind 
funnel test in one continuous operation 
is dcscrilwd. 

• The Emission Spcctrographic .Aii.ily- 
Svs of Titanium .k/etais and Ailovs, PB 
121106 — bv M. M. DuBois and .A. Tu- 
tenr, Spectrochemical Laboratories, 
Inc., and Lt. J. L. Mahan, Wright ,\ir 
Dcsclopmcnt Center, U. S. .Air Eotcc — 
Asailablc from O’IS. U. S. Department 
of Commerce, Washington 25, D. C. 
S2.50; 100 pp- 


In calapullingjcis from the decks 
of aircraft carriers, each flight used 
to mean ihc loss over the side of 
the catapult bridle. 

The U. S. Navy has now installed 
All American's Hi-Capacily Bridle 
Arresting Gear on all aircraft car- 


riers equipped with steam catapults. 
Bridles are now saved for re-use. 

This is another engineering proj- 
ect that spotlights All American’s 
dynamic leadership in design, devel- 
opment and testing of new. vita! 
equipment for the Armed Forces. 
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WHO'S WHERE 








American Optical 



Write Dept. 1233 
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(Contiiiucd from p*gc 25) 

I'\ K. Huggin. doign specialUl, Marvcico 

i5'™3,.,S"ss ” 

‘“Eins“F!'Fmdl''dlKirt ales nan.tgci (Chi- 

iiISS 
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Uvinthal I'IcctioHic Pioducts, Inc., Red- 


:1“~S 

“g“E;3E 

"Sissciirr 
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Ac'Lual (eat nring of a modern Rocketdyne rocket engine at the Field Ibst Laboratory in the Santa Susana Mountains. 


The mightiest engines ever built 

will drive America’s long-range missiles 

'Ibday’srocketenginesarethemost ...theREOSTONESurface-to-surface rocket engine designs for tomor- 
powerful in the world . . . and the ballistics missile of the Army Ord- row’s more effective missiles are in 
power they develop is helping to nance Corps... and for many other constant development, 
make our nation’s long-range large guided missile projects. Engineers: Investigate the ca- 

guided missile program an opera- For the past 10 years Rocket- reer that awaits you in rocketry, 
tional reality. dyne has been working closely with Please write: Rocketdyne, Per- 

Already Rocketdyne engines the Department of Defense, pro- sonnel Manager, Dept. W-32, 6633 
are being supplied for the U. S. Air ducing its rocket engines as re- Canoga Ave., Canoga Park, Calif. 
Force SM-64 Navaho long-range, quired, and delivering them on .. .20 minutes from Los Angeles in 
surface-to-surface guided missile time. New and more powerful suburban San Fernando Valley. 

ROCKETDYNE ft 

BUILDERS OF POWER FOR OUTER SPACE 
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NEW DOW MAGNESIUM AUOVS CRACK HEAT BADD/ED / 






High temperature magnesium alloys are available to 
lighten aircraft and missile structures 


Once iigain llie hnrizntis for aircraft structural design have 
been widened. Dow lias developed a series of liigli tempera- 
ture magiic'.sium alloys wbieli arc already in prc-produclion 
use on aircnifl, missile and engine slruclures. These alloys 
show advantuge.s at lem(ji-raluies up to 700® F. Limited 
test ilatii on |)ro|icrli<'s u|i to )KI0° F. are available fur some 
of the-sc alloys. 

The new alloys save precious |)ounds because of their good 
combinatiim of modulus and properties, including creep 
slrciiglb, at tcmpcralur<'. Shop cliaraclerislics intludc good 
formabilily and woldubilily. 


One of the available alloys is the magnesium-thorium com- 
position, HK31A, which is manufactured in rolled and cast 
form. Under development is a similar alloy for extruded 
shapes and forgings. HK31A sheet and plate are available 
from stock atid from current mill delivery schedules in 
standard sizes from 0.016' to 2'. 

These nevv magnesium alloys by Dow should be considered 
for your high temperature retjuirements. Contact your near- 
est Dow sales olTice or write the now chemical company, 
Magnesium Sales Dept.,MA-361G-l, Midland, Michigan. 


you 


depend on DOfF ^lAGNESIU^f 
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CANADMR HAS P80DUCE0 
MORE JET AIRCRAFT THAN 
ANT OTHER CANADIAN 


MANUFACTURER 


CANADAIR and AIRCRAFT PRODUCTION 

F86 Sabre jcl fighters; Canadair produces this famous fighter for the 
RCAF and other NATO air forces. The fastest (lying, highest 
climbing fighter aircraft in European multi-squadron service, the 
Sabre jet has proved its superiority in actual combat. 

T33 Silver Star trainers: This Canadair-produced jet aircraft has 
become the standard trainer for RCAF and NATO student pilots. 
CanadairCLZS: This is the largpt aircraft ever tobebuiit in Canada, 
and will be used for reconnaissance duties by the Maritime Air 
Command of the RCAF, 


CANADAIR and 

NUCLEAR PRODUCTS 

In this new field of activity, Canadair's facilities 
for design, engineering, development and research 
are directed toward the production of test 
reactors for the government authority. Atomic 
Energy of Canada Limited. Canadair contributes 
to Canada's continuing program for the develop- 
ment of non-miliiary uses for nuclear products. 


C-L 


CANADAIR 
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WAMOSCOPE, novel catliode ray tube which performs nearly all the functions of a complete tadar receiver, has traveling wave tube 
amplifier built into its neck. Coiistiuction of new Sylvania lube is shown in schematic form in drawing (right). 


Radar Receiver Built Into New CRT Tube 


By Phili() J. Klass 

New York— Cathode ray tube whicli, 
by itself, perfotms nearly all the func- 
tions of a complete radar receiver lias 
been revealed by Syli ania and the Office 
of Naval Research, which sponsored its 
dci’clopment. 

By eliminating the normal radat local 
oscillitor, iiiixct, intemicdiate frequency 
amplifier, detector and video amplifier, 
the new device is expected to slash radar 
teceiver size, weight, cost, and com- 
Icxity. Greatly reduced complexity, 
ylvania believes, should result in 
greatly increased radar reliability. 

The device is called W’amoscopc, 
short for ^Vave Modulated Oscillo- 
scope. It consists of a traveling-wave 
lube amplifier built into the elongated 
neck of a cathode ray tube, with a 
special electron-optical system inter- 
posed between the neck and tube face. 

Wamoscopc's wideband (500 me.) 
capabilities make it idealiv suited for 
use with high-icsoiution radars which 
employ extremely short pulse lengths, 
'Ilic airport surface detection ( "taxi") 
radar developed by .Airborne Instru- 
ments Laboratory is a good example, a 
Sy lvania spokesman savs. 

Now Available 

Ty pe 6762 W'amoscopes. for opera- 
tion over the S-btind frequency range of 
2 to -t kmc., ate now iir pilot produc- 
tion at Sylvania and available for im- 
mediate delivery to avionics firms work- 
ing on military contracts. 

Ihc tube has a fivc-incli screen and 
uses P-7 phosphors. However, tlie com- 
l>any cinpliasizcs that tlicrc is no prac- 


tical limit on tube face diameter or the 
type phosphor used. Sylvania has built 
a Wamoscopc with a 12-incli face. 

Available tubes liavc a niaximum gain 
of 1 5 db. and a sensitivity of — iO dbm. 
A spokesman savs tliat the company is 
sure it can increase sensitivity to at least 
— 55 dbm., possiblv higliCT. Because a 
typical radar requires a sensitivity of 
about — 80 dbm., it is necessary to use 
an external traveling-wave tube ahead 
of the Wamoscopc as an RF amplifier, 
Sylvania points out. 

Using one of the new low-noise 
S-band tTavclin|-vvavc tubes now on the 
market in combination with a Wamo- 


seopc should produce a radar receiver 
with a 6 db. noise figure— comparable or 
better titan most present conventional 
radar receivers, Sylvania say^. 

Velocity Sorting 

Operation of the Wamoscopc is 
based upon velocity sorting of electrons 
which emerge from the end of a helix 
of a traveling wave tube section. (See 
sketch, above.) An electron gun gen- 
erates a d.c. beam which passes down 
the center of a helix to which the RF 
input is applied. 

Interaction of tlic RF fields on the 
helix with the beam cause both velocity 
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and current modulation of the beam in 
accordance nith the amplitude of the 
Rr signal, Sylvania says. 

llic modulated beam then enters an 
clcctron-opticjl system nhose aperture 
is contTulIcd by a suitable bias voltage. 
Beam electrons whose velocity is greater 
than the d.c. velocity of the original 
beam arc able to pass through the aper- 
ture and strike the CRT screen. Slower 
electrons are reflected and fail to pass 
through the aperture. 

Conventional focus coils and deflec- 
tion coils arc used to focus and position 
the bciim on the tube face. 

Future Prospects 

SyUania says the W'amoscopc can be 
designed for a u idc range of frequencies 
and reports current dcsclopmcnts up 
through K-band. Pre.sent tubes measure 
approximately 2?i in. long, but Syl- 
vanip has one under test which meas- 
ures only 21 in., and another on the 
drawing board with length cut to IT in. 

W'amoscopcs are to sell for less than 
S?00 if production quantities reach 
those of present radar CRTs. Syhania 
sees the possibilitv of apphing the 
M'amoscopc to TV receivers. If this 
prospect materializes, the increased 
quantity production u’il! further drop 
Wamoscope price. The W'amoscopc 
ha.s the same brightness as a regular TV 
tube, Sylvania says. 

AIL Comments 

Avia'Iiom W'eek asked Airborne In- 
strument laiboratoiT engineers about 
the po.ssihlc application of the W'amo- 
scopc to their "taxi" radar and for thc-ir 
reactions to the ncu Sylvania device. 
Bert Fowler, co-hcad of AIL's Radar- 
Navigation Dept., calls it a significant 
development. 

In the present AIL “taxi” radar de- 



Magnetron 

Magnclron, nicknamed "Big Maggie." de- 
Uvets more than ID megawatts power which 
enables powerful shipboard radar installed 
on citiiscr U.Sii. Northampton to spot air- 

bouse Klectrie wbi'di built the tube. Mag- 
netron operates without pressurization, using 


sign, the incoming 24,000 me. signal is 
hetrodyned down to 130 me., then tc- 
moted to the radar intermediate fre- 
quency (IF) amplifier and video ampli- 
fier in the tower scope console. If the 
new Sylvania W'amoscopc were used, 
the radar signal would bo hetrodvned 
down to 5.000 me. (S-band), theii rc- 
moted to the tower console. Here it 
would be amplified by two or three 
traveling ware tubes, then introduced 
into the W'amoscopc. 

Tubes Eliminated 
This would eliminate approximately 
TO tubes presently used in All.'s distrib- 
uted type IF amplifier and video am- 


plifier, according to Joseph W'oodward, 
who heads the section under which the 
“taxi" radar was des-eloped. 

ITiis significant saving in tubes and 
associated circuitry explains why Wood- 
ward and Fowler are optimistic over the 
Wamoscope 's potentialities. However, 
W'oodsvard points out a consequent dis- 
advantage; failure of a single clement 
in the Wamoscope requires costly re- 
placement of the complete assembly 
compared to low-cost replacement of 
individual com|xmcnts possible in a 
conventional radar design. 

Sylvania reports that it plans to use 
the W'amoscopc in a new military 
equipment of undisclosed nature whicli 
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Selector Switch 
23 Volts DC-5 Amperes 
Hermeticolly Seoled 
Remotely Operated 


DESIGNING, ENGINEERING AND PRODUCTION fOR THE AIRCRAFT INDUSTRY 
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77ie right people 
with the right facilities 
produce the 
right solutions 


'‘Packaged" 

to deliver top performance — 
anywhere 


nr anytime, in modern, high-perform- 
ance aircraft, and deliver effectively in 
America's defense. It is an electronic 
countermeasure system. Designed, en- 
gineered. and "packaged" for minimum 
weight, the equipment provides maxi- 
mum reliability and top performance 
under extreme conditions of humidity, 
altitude, shock, vibration, and tempera- 
ture differential. 

Engineered in the Buffalo Engineering 
Laboratory of Sylvania's Electronic Sys- 
tems Division, this highly advanced elec- 


tronic system employs subminiature 
tubes, transistors, and printed circuits in 
a package which is itself subminiaturized. 
Despite its complexity of design and pur- 
pose, it is engineered for quantity pro- 
duction in the Division's Buffalo plant. 

In all of Sylvania's Electronic Systems 
Division installations, the right people 
work with the right facilities, within a 

why they ha<e produced the right solu- 
tions to a variety of problems, and have 
made such important contributions in 
the fields of aviation electronics, guided 


missiles, countermeasures, communica- 
tions. radar, computers and control sys- 
tems. Whether the problem is military 
or industrial. Sylvania's business is to 
come up with electronic solutions that 

In addition to its Buffalo Engineering 
Laboratory and manufacturing facilities, 
the Electronic Systems Division has in- 
stallations at Waltham. Mass., and 
Mountain View, Calif., staffed with top- 
ranking scientists and engineers, and 
backed by Sylvania's extensive resources 
in (he electronics field. 


SVLVANIA IS LOOKING FOR ENTERPRISING ENGINEERS 

Syhanin has many opporliinllU'S in a vide range Edward W. Doty, Manager of Personnel, Elee- 
af defense projects. If you are not now engaged Ironic Systems Division, Sylvania Eieciric Prod- 
in defense work, you are invited to contact nets Inc., 100 First Avenue, tVailliam 54, Mass. 


IT SYLVANIA ^ 

SYLVANIA ELECTRIC PRODUCTS INC. 


LIGHTING • RADIO 


ELECTRONICS 


TELEVISION 


AT O MIC ENERGY 


is under development by the conipaiiv 
llic Wamoscope «-dS dcvcimjcd b\- 
StK'Jnia’s Research Center, finysidc, 
N. Y. The name was suggested hv three 
Nava! Research Laboraton' scientists, 
Neil L. Davis. Is,iac W. Fuller, Jr., and 
Roger F. Wliite, who were associated 
with the project. 

— I ... • I 
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► Sign Of Tlie Times— Douglas DC-8 
jetliner will carry 1,200 lbs. of avionic 
equipment costing 5140,000— mote 
than the entire cost of a prewar DC-3, 
Douglas Engineer R. II. Jerome re- 
ported during the recent Western Elec- 
tronics Convention (Wescon). Other 
interesting figures on DC-8 avionics in- 
cluded: 

• 1,200 lb. of wire and installation fix- 

• 4 to 5 mi. of wire. 

• 26 radio systems and 20 antennas. 
Tlircc of the antennas are external 
types and two are semi-fitish. DC-.S 
will use an external VHF communica- 
tions antenna whose actiui! drag, plnv 
weight, is only 14 lb., compared to 
45 lb. required for a flu.sh antenna, Jer- 
emc reported. (On DC-S. one sq. ft. of 
parasitic drag area is equivalent to 1,200 
lb. of actual weight.) 

P CoUins ATC Transponder— Collins 
Radio is building approximatelv 50 air 
traffic control transponder beacons for 
service test by selected airlines. Unit 
weighs about 23 lb. 

► New Missile Tubes- Svlvania has an- 
nounced a new line of seven subminia- 
ture tubes, designed under military 
contract, for guided missile applica- 
tions. The new tubes, which ate avail- 
able for evaluation by companies en- 
gaged in missile work, include: 

• SN-1774A: RF sharp cutoff pentode 

• SN-1775A: Semi-remote RF pentode 

• SN-1776A: Audio amplifier. (This 
tube recently has been released to in- 
terim specs as T\-pe 6788) 

• SN-1777A: Audio beam power pen- 

• SN-1778A: Mediuni-Mu single triode 
with rclativelv liigh G„ for genera] pur- 
pose use up to 250 me. 

• SN-1802A: Medium-Mu double tri- 

• SN-1803A: High-Mu double triode. 

► Sperry Rand-IBM Agreement-Sperrv 
Rand Corp. and International Business 
Machines Corp. have entered into non- 
exclusive licensing agreement to ex- 
change rights to manufacture punched 
card accounting machines and elec- 
tronic data processing machines under 
patents and patent applications in ex- 



Tl PRODUCTION ENGINEERING helped Lockheed trim 
55 lb of dead load from the P2V-7 sub-hunting Neptune 
... by transistorizing just one system — the 14-station inter- 
com. In addition to saving weight, safely and reliability were 
increased while maintenance and power drain were reduced. 

Well within MlL-T-5400 for general performance, MIL- 
T-5422C for evironment, and MIL-T-6181B for interference, 
this Tl-buili system has a 2000-hr maintenance cycle and an 
exceptionally long service life. Signal response is instantaneous 
without need for warm-up. There is negligible power drain on 
standby and negligible heat dissipation while in use, The system 
takes power directly from a 28 Vdc line and uses less than 6 
watts per station. 

This is one example of Texas Instruments systems engi- 
neering now being applied to audio, radio, radar, sonar, in- 
frared, and other systems for communications, navigation, 
search, fire control, and missile control. Continuing progress 
over a quarter century has resulted in over a third of a million 
sq ft of engineering and manufacturing facilities — soon to 
be doubled — located in an excellent dispersal area. 

For fundamental design and development ... for manu- 
facture of reliable systems that save weight, space, and power 
... for scheduled commitments delivered on schedule . . , call 
on TI application engineers. Write to Apparatus Division . . . 



Texas Instruments 
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fraKS^afe _/7ow 
. . . fnfo /founds per /tour 


Computer-Measurements Corporation 

5528 Vineland Avenue, Norfh Hollywood. Calif. DepI, 99-J 


isfciKK iis of Oct. 1. 1956. Based On 
IBM's grciitct ptoductioii of these ma- 
chines. tlic comixiny will piiy Sperty 
R.intI a fixed annual rosnitv of .S1.250.- 
OUO foi eight years as 'a credit against 
production royalties, after wliich no fur- 
ther payments 'vill be due. Two firms 
,ilso agreed upon procedure for settling 
patent interfcrcnecs now pending in 
U.S. Patent Office. Anti-trust violation 
and |xitcnt infringement actions brought 
earlier by the companies have been 
withdrawn. 

► "ralking Bcaeoii"— Air Associates has 
received first order for ttvo of its "Talk- 
ing Beacons" (.AW Dee. 12. 1955, p. 
55) from Anny Signal Corps. Tlic talk- 
ing hcaeon automaticalh’ gives liaison 
aircraft, equipped only with VHK com- 
imniications rccei'crs, their bearing to 
station by tape-recorded voice. 

► New AEW Radar— Navv has ordered 
new higlicr-power airborne early warn- 
ing search radars, cmploting "new 
design princi|)les,” from General Elec- 
tric's Light Militarv Electronic Equip- 
ment Dept- (LMEED). Contract, for 
pilot production, amounts to approxi- 
mately SI million, CE says. 

► .-Automatic Telemelrv Tester— Dc- 
\clopmcnt of an automatic "Go, 
No-Go" hpe test set which can give 
a pre-flight checkout to a 20-channcl 
l-'Mi-.\I missile telemetering system 
in less than two minutes, was rc- 
|)orted at the recent Wcscon in Los 
.-Angeles. (Howard .A. McGee, United 
Electrodynamics Corp. and P. S. 
Klask)-, Northrop .Aircraft, co-authored 
tlic paper.) The deiico checks carrier 
frequency and power to pre-set toler- 
ances. tiren checks tlie frequency and 
amplitude of each subearrict channcl- 
If prc-laimching value of eacli snb- 
carricr is not well-defined, calibrating 
signals arc fed into the suhearrier 
oscillators. When tester finds a fault, 
it identifies the channel and reason 
for tcjectioii. 


► New Backw-ard Wave Oscillalors- 
Bcll Telephone Laboratories has de- 
\clopcd backward wave oscillators op- 
cratiiig in the 5,5 to 7.2 inilliinctcr 
(wavelength) region, capable of deliver- 
ing 2 to 20 milliwatts. C- E. Hemp- 
stead reported at Wcscon. 

► A'olscan Goes AA’cst— Imllowing |)te- 
limiiiary tests by -Al-' Cambridge Re- 
scarcli Center on tlic new Croslcy-huilt 
A'olscan system, it is licing moved to 
Clinton Comity .Air I'ort-c Base (Ohio) 
for extensile operational evaluation. 
.After hvri months of testing at Ft. 
Dawes, near Boston, Croslcy says that 
A'olscan has demonstrated its ability to 

"triple the capjciti- of many airports 
throughout the country.’’ 
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AVIATION PROGRESS with 6-E aircraft motors 



NEW 6-E AIRCRAFT GUN MOTOR 
DEVELOPS TWO HP PER POUND 
FOR LO SECONDS! 

POWER PLUS HAS BEEN PACKER INTO THIS COMPACT 
18 POUND, 400 CYCLE MOTORWHICH DELIVERS 
HP FOR A lO SSCONP FIRIN6 INTERVAL. NEWLY 
DEVELOPED INSULATION SYSTEM PROTECTS 
AGAINST INTENSE HEAT. DOUBLE ROTOR DESIGN 
PROVIDES HIGH STARTING TORRUE AND EXCELLENT 
OPERATING EFFICIENCY- PERMITS UTILI ZATION 
OF SINGLE OR DUAL POWER SOURCE. 


6-E HERMETIC MOTOR PARTS LESS 
THAN INCHES IN DIAMETER 

DELIVER 2SHP CONTINUOUSIY 
TO COOL airliners! 



Tiogress k Our Most /mporfant Prodoef 

GENERAL® ELECTRIC 


DIGITAL COMPUTER DETERMINES 
BEST MOTOR DESIGN IN SECONDS! 



ZSRO: 


At Genera/ Eleetrie, George F. Metcalf reports: 

New Department to Help Solve 
Complex Defense System Problems 




Realizing the increased complexity of 
some of the nation’s current defense 
system problems, General Electric has 
formed the Special Defense Projects 
Department. The new department will 
act as a Company focal point for large, 
highly complex missile projects. Head- 
quarters for the new department will be 
located near Philadelphia, Pa. This new 
department has responsibility for large 
defense systems that require the com- 
bined research, development, and manu- 
facturing resources of many of General 
Electric's operating departments and 
laboratories. 

Manned by a highly skilled engineering 
and development staff, the Special De- 
fense Projects Department relies upon 


General Electric operating departments 
and laboratories for many specialized 
phases of its defense projects. 

The Special Defense Projects Depart- 
ment is making significant contributions 
to America's defense program by focus- 
ing the wide range of specialized talents 
of General Electric on highly complex 
defense system problems. Section 224-4, 
General Electric Co.. Schenectady 5, N.Y. 



Vh>gre&s /s Our Most Important deduct- 


GENERAL 



ELECTRIC 



THERMODYNAMICS 





and then we built 



NEW AVIONIC 
PRODUCTS 


Components & Devices 

• Subminiahiic ceramic capacilots. Se- 
ries 2000K. maintiiin 90% of rated ca- 
)>.lcit.incc over tcmpcniturc range of 
-55C to !25C. Capacitor is rated 200 



•l orlcing volts d.c. A\ ailablc in 6vc sizes 
ranging from 0.0033 to 0-05 iiifd. Valeo 
ilii|incctiiif Sales Co., 2538 So. High- 
land Avo., Los Angeles 16, Calif. 

• Miniature clutch/brake, employs drv 
powdered iron. Model No. 10 clutcfi 
pros’ides proportional eontrol, is rated 
80 in./oz. at 3,000 rpin. and has output 
inertia of 1.83 gr. cm’. Speed of re- 



sponse is 2 milliseconds. Fixed excita- 
tion coil eliminates slip rings and ex- 
ternal bearings. Model 10 brake has 
similar torque rating. Elcctomie Mecha- 
nisms, Inc,, Ctccnwieli, Conn. 

• X-baiid rotary joint, Model H2501V 
S61, broad band svas eguide coupler can 
handle 600 kw. peak power for short 
periods. 330 kw. for extended periods. 
Unit uses prcloadcd ball bearings to 
prcs'cnt change of characteristics during 
rotation. VSWR is less than 1.10 oxer 
frequency band of 8.-1 to 9.6 kmc. 
Litton Industries, Components Div., 



' “Only All-Angl Barry Mounts 
gave effective isolallen . 


4 ^* 

** One of the newest and hottest fighter aircraft new flying gives 
ils electronic equipment such a terrifle slam, when afterburners are turned 
on or off. that sustained accelerations bottom out MIL-spcc mounts — mak- 
ing vibration protection nit. 

But in this same aircraft, All-Angi Barry Mounts protect the power 
units of Liquidometer's four fuel-gaging systems, maintaining vibration isola- 
tion under sustained accelerations up to 6g vertical and Sg horizontal. 

The pilot's life — and the success of his mission — literally 
depend on the irueness of his fuel-gage readingsl And these 
readings depend on the proiecied reliabiliiy of the vacuum tubes 
and circuitry in the powc 


t Through every altitude 

» Under sustained high-g 

acceleration . . . 


. . . All-Angl Barry Mounts give as- 
sured protection of reliability. Write 
for Data Sheet 956-01 giving details. 
For specific recommendations, call your 
Barry Sales Representative. 


CONTROLS 


715 PLEASANT STREET. WATERTOWN 72, MASSACHUSETTS 
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Huge production gives important advantages to bulk cable customers of Packard Electric 


You don't hove to sacrifice a thing or 
compromise rigid aviation safety stand- 

From pre-World*War-l times, through 
the tremendously accelerated defense 

Packard Electric has olways mode uni- 
form high-quality aviation cable avail- 
able to airframe and engine manufac- 
turers. Mony times our engineers have 
worked closely with leading aviation 
firms to develop new coble to meet the 
ever-rising standards of the industry. 


The resultant know-how hos given us the 
ability to insure uniform high-quality 
cable production ot relatively low cost. 
Our huge production capacity tops 
7,000,000 feet of coble o day and is 
the biggest in the aircraft cable manu- 
facturing industry. This volume makes 
possible additional advantages to bulk- 
cable customers without a reduction its 

Yes, the right price has to include uni- 
form high quality, odvanced cable 
engineering and dependable delivery 


... oil available when you take advon- 
tage of Packard's years of experience 

by the industry's most extensive and 
modern production facilities, 





Orices in Detroit, Chh 


5S73 Rodeo Road, Los Angeles 16, 
Calif-, or 215 S, rultoii Avc., Mt- 
Vemon, N- Y, 

• Miniahiie transistor-magnetic power 
supply, operates from 28 \,d,c. input, 
provides 115 v„ 400 cps. and 130 v.d.c, 
output with a 25-watt load rating- De- 



sice measures only 2x2ix3 in-, weighs 
li lb. Efficiency is approximately 905f - 
llycon Manufacturing Co., 2961 E, 
Colorado St,, Pasadena, Calif, 

• Teflon jacketed cables, which also on- 
ploy Teflon for dielectric, are now avail- 
.iblc in fis’c types with impedances of 
50, 70, 73, 93 and 130 ohms. I'cder.il 
Telephone & Radio Co.. Components 
Division. 100 Kingsland Road. Clifton, 
N. /. 

• Digital counter for use with multi- 
ttini potentimneters has knurled knob 
for precise adjustment of pot. «ith 
throe dials capable of detent positioning 
in J-digit increments to preside rc.id- 
oiit to one p.irt in 2.000. Dcsicc also 



can be used with precision capacitors or 
inductors, for mote infonnation on 
"Digiinax” dial, suite Maxson Instru- 
ments Dis „ Tlic \V. L. .Maxson Corp., 
47-37 .Austell Place. Long Island Cits 1 , 
N. Y. 

Insfrument'at'ion 

• Miniatute ptessuie transducer, lypc 
SLM, measuring 1 in. dia. x 1 in. lone, 
is available in four models: "blast", 
"shock tube", "ballistics" and "liypet- 
ballistics", covering range of pressures 



REVERE 

FLOW 

SWITCHES 


Know whether fuel flow is 
safely above required mini- 
mum with this Revere flow 
switch. Only moving part is 
the float... non-absorbent for 
long-time accuracy. Perma- 
nent magnets in float actuate 
hermetically sealed Glaswitch* 
at preset minimum rate. Com- 
pact. ..low pressure drop. For 
a range of flow rates and 
pressures. 


Know when a fuel line runs dry 
...this Revere flow switch 
flashes o pilot light. Uses a 
venturi to create differential 
head during fuel flow to fill 
float cavity; this causes float 
and magnet assembly to actu- 
ate hermetically sealed 
Gloswitch’. Air replacing fuel 
in line drains switch cavity re- 
versing switch action. Small 
size . . . low pressure drop. 


g tollalms 1055 and 



SPECIFICATIONS - F-E290 Flow Switch (typical] 
.SCPM 
Weight; 0.701b. 

70 P51G 


SPECIFICATIONS-F-21110 FIow switch Ityptc 
Flow; 3000 PPH inlnlmi 
Weight; 1.251b. 
Operating Pressure: 35 PS1G 
Temperature Range; -6S°Fla1i5°F 



Mll-F-5572, MIL-F-5616 and MIL-P-5624A 
Mll-E-5272 an'd*Mll-F-S615. 
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An important development 
for all types of aircraft engines ! 


NEW GULFPRIDE 
AVIATION 
SERIES D 



AVIATION PRODUCTS 


Here's a new oil that keeps all types of air- 
craft engines ( horizontally opposed, inline or radial) 
cleaner than was ever possible before with non-de- 
tergent oils . . . and without developing any undesir- 
able side effects. 

The secret? New Gulfpride Aviation Series T 
combines Gulf’s exclusive Alchlor Refining with a 
remarkable new “detergent additive.’’ 

Cleaner Engines 

Experience in all kinds of service proves New Series D 
greatly reduces carbon, coke and varnish collection 
around rings and valve stems. Eliminates harmful 
deposits in the combustion chambers. 

More hours between overhauls 

New Series D offers you an unusually tough lubri- 
cation film, too. Cuts down wear on engine parts sub- 
stantially. The result? Far lower operating and main- 
tenance costsl Safer engine performance! Why not 
try it and see for yourself? 



from 0.01 to 100.000 psi. Kistlcr In- 
strument Co.. 15 Webster St.. North 
Tonawimda, N. Y. 


• Low-levcl d.c. amplifier. Type MMO- 
•122. employ transistor oscillator wliicii 
enables it to operate directh’ from d.c. 
power source resulting in extreme gain 
stability. Dei’ice provides ripple-frce 5 
v.d.c. output from 1 mv. d.c. input. 
Amplifier employs magnetic amplifiers, 
comes in hermetically scaled plug-in 
case. Magnetic Research Corp.. 200- 
202 CentCT St.. El Segundo, Calif. 

• Diiect-ivtitini oscillogiaph, two-cliaii- 
nel. has flat frequency response to 250 
cps.. consists of Type 5-501 Datagraph 
(recorder) and Type 1-135 amplifier. 
Recorder employs electro-sensitive chart 
paper and a recording stylus that travels 
in rectilinear fashion. Any one of six 



chart speeds. 0.05 to 20 in. /sec., can 
be selected by pushbutton. Timing 
pulses ate provided automatically at 
rate of one pet second, or up to five 
pulses per second from external source. 
Recorder and amplifier operate from 
115 V., 60 cps. Bulletin No. 1569 gives 

application data. Consolidated Elcc- 
trodvnamics Corp.. 300 No. Sierra 
Madre Villa, Pasadena, Calif. 

Microwave Devices 

• Midget TR tube. Type 6795, which is 
50% smaller than predecessor, has been 
announced b\' Syhania. Tube operates 
over 8.5 to 9.6 kmc. band, meets or ex- 
ceeds electrical characteristics of its 
older counterpart, the 1B63.\ TR tube. 
Sylvania also has announced a Type 
NT561 tunable magnetron, with a 600 
me. tuning range os'cr the 8.5 to 9.6 
kmc. band. Tube lias minimum power 
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The FJ-4— newest, fastest-climbing, most maneuverable and longest-ranged FURY 
of them all — has completed its carrier suitability and fleet indoctrination tests. This 
latest addition to the Navy’s operational squadrons is a product of North American’s 
Columbus Division. Here, faster more effective manned aircraft are in continuous 
development — as they are in North American's Los Angeles plants, birthplace of 
the F-IOO SUPER SABRE and the F-86 SABRE JET. This ability to deliver tomor 
row’s aircraft — in quantity, on time, and at lowest possible cost — has made North 
American Aviation a ma|or supplier of advanced aircraft for our country’s defense. 


Even before the close of World War II. North American was at work in the vast 
technological world of guided missiles. One of today’s major results of this pio- 
neering Is the SM-64 NAVAHO INTERCONTINENTAL MISSILE. North American 
has developed guidance systems, automatic navigation and flight control systems 
... as well as airframe and rocket power ... for this important Air Force project. 
North American's work on the NAVAHO and other weapons systems Is now creat- 
ing long-range missiles to fill a high-priority need in our nation’s defense. 


ABOVE THE 

OCEANS 


ABOVE THE 

CONTINENTS 


AMERICAN 


AVIATION, INC.A 

Engineers: write for details regarding challenging positions now open. " 


NORTH 



Capital airlines is proud of its spioking new 
turbo-prop Viscounts. The hnesc aeronauticiil and clec- 
ttoaic know-how has been employed in the development 
of this inspiring new airliner. 

This advanced thinking is apparent, too, in the 
Viscount's air conditioning system. For the heart of the 
system they selected a Joy AXIVANE Fan . . . and used 
to full advantage the inherent space-saving character- 
istics of this unique m-Unt fan design. 
Because Joy AXIVANE Fans can 
* * be installed in the duet, they may be 

k located in any part of a plane that 





has ducting. Light-alloy magnesium and aluminum con- 
struction save weight but give the greatest vibration- 
resisting and shock-resisting strength. 

FROM 20 CFM TO OVER 6000 CFM is the range of 
ratings of Joy AXIVANE Aircraft Fans ... in weights 
from 10 ounces to 50 pounds. Joy Axivane Aircraft 
Fans ace working, today, in Grumman, North American, 
Douglas, Martin, and Sikorsky Aircraft. You can put 
them to work in yours, too. For details write Joy Manu- 
foefurinB Company, Oliver Building, PiWsborgh 22, Po. In 
Canada: Joy Si^nufaaurtng Company (Canada) Limited, 
Call, Ontario. 



WORLD'S LARGEST MANUFACTURER 
OF VANE-AXIAL FANS 
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output of 210 kw. and is opciatiuii.ilh 
similar to Tjpe 4150 fixed frequency 
tube. 

• Tras cling wave tube amplifier. Model 
510.4. has output of 10 niw. over 2 to 
4 kmc. band and .i V'SWR less than 
2:1. When amplitude modulated by 
grid, amplifier operates from 0 to 100 
me., lias 5 millimictosecond pulse rise 
time at maximum power output and a 



pulse delay of approximately IS milli- 
microseconds. Wnen phase-modulated 
bt helix, amplifier has bandwidth from 
To cps. to 10 inc. and requires ?0 volts 
input for 180 deg. phase shift. Bench 
model (shown) is priced at SI. 135. 
Rack model costs S1.095. W’avc/Par- 
ticle Corp., 850 Kaynync St., Redwood 
City. Calif. 

Computers & Data 
Processing 

• Converter for use with X-Y plotter, 
accepts input from punched paper tape 
obtained directly from output of a dig- 



ital computer, extracts desired data for 
plotting. Converter accuracy is 0.1%. 
Librascope, Inc.. Glendale 1, Calif. 


• General purpose simulators, Models 
GPS-6 and GPS-12, operate at speeds 
>.000 times faster than real time. Wide 
varieh' of linear and non-linear comput- 
ing elements and special function gen- 
erators are asailabic. GPS Instrument 
Co., 811 Boylston St., Boston, Mass. 

• Diode function generator, Tvpc DFG 
401, five-channel, capable of gcncratiiig 
two or more sariables, for use with 
analog computers. IHcxihlc switching 
arrangement allows the number of seg- 
ments in each channel to be saried ac- 
cording to function being generated. 
Built-in calibration circuit pennits quick 

AVIATION WEEK, Ssplember 17, 1956 



Better way to keep tab on thirsty engines 


Advanced 

FUEL FLOW 
TOTALIZING SYSTEM 

TYPE 9130 

makes news because it . . . 


imptionffom 400 to 2,250 PPH*fDi 
(Type 37100 Indicator) ... and total consumpt 
engines (Type 36722 or 3B7S0 Indicaloi 
ivides system accuracy of 2% individual rale ar 


• Mas low pressure drop— only 1.0 psi. 
• Is simple to InsUII and service. 



P-C offers qualified engineers challenging, profitable careers 
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rockets 
give heii 


extra lift 


Reaction Motors, developer and producer of 
rocket engines and powerplant systems for guided 
missiles, aircraft, and ordnance-type rockets, 
is an important participant in the OMAR 
program. With Marquardt Aircraft, the West’s 
largest jet engine research and development center, 
and Olin Mathieson Chemical, RMI contributes 
to a continuous joint technical effort to 
advance the science and technology of supersonic 
powerplants and fuels. 

The OMAR program illustrates the integration 
of effort by a well-coordinated industried tearh . . . 
the weapons systems concept in action. This 
combination of technical and production skills, 
products, services, and corporate strength has 
the capacity 
responsible f< 

chmisii. physicisu. produaicn and tool wide 




New Avionic Bulletins 

liliiii 

llilMli 


iiii® 







Famed for its combat superiority with the United 
Nations in the skies over Korea, the Sabre 
Jet is now being supplied to other NATO countries. 

Twin Coach Aircraft Division was selected as 
a subcontractor for large and intricate machinings 
for the F-86 as well as for North 
American Aviation's other high-performance 
aircraft, the F-lOO and FJ4. 

These important assignments are typical of 
the way in which leading airframe manufacturers 
rely on Twin Coach as a source of 
major airframe assemblies. 

If you have an assembly you’re considering 
subcontracting, call Twin Coach for consultation. 

Our aircraft experience . . . our ZS'/j 
acres of plant and facilities are at your disposal. 



rnoln wing ponnli, tompl.l. u 

pl.mblnBandnltCricalwirlns.anSolhc 


OTHER DIVISIONS OF TWIN COACH 
COMPANY MAKE: Fageol Van and Pony 
Express TVucfe*. Fageol Gasoline and Propane 
Engines, Fageol-Leyland Diesel Engines. 



COACH COMPANY 

*UffAlO, N.Y. 


TWIN COACH AIRCRAFT DIVISION MAKES ASSEMBLIES FOR 
BOEING, CESSNA, GRUMMAN, NORTH AMERICAN, REPUBLIC. 
AND CUSSIFIED EXPERIMENTAL AIRCRAFT TYPES. m iu> 


EQUIPMENT 



HYDRAULIC RESEARCH'S servo vjive (left) shown attache tci conhol achiator. Moog 


Two New Servo Valves Integrate 
Automatic Control, Pilot’s Input 


Los Angeles— New concept in integra- 
tion of automatic flight control and 
stabilization »ith pilot's inamuil input 
has been incorporated in two vcno 
valves developed independenth- for 
high speed aircraft. 

These units have been designed to 
provide: 

• Imj^tovcd control response. 

• Decreased complexity in control ac- 
tuation ntcchanism, leading to increased 
reliability. 

• Weight and space saving b\' elimina- 
tion of separate control components and 
substitution of a single integrated pack- 
age. 

It is estimated that 20-10 lb. can 


be saved b\ adoption of tlic integrated 
package to the tlircc control axes— roll, 
raw and pitch. 

One of these units has been de- 
r cloped bv Moog Valve Co., Inc.. East 
.Aurora, N. Y.. and is in production for 
liigh-pctfomiancc fighters. 

Pilot Production 

The other unit. dcvcloiKd by Bell 
Aircraft Cotp., has been licensed for 
manufacture by the company's subsidi- 
ary, Hydraulic Research & Mfg. Co., 
Burbank, Calif. 'Hiis unit, known as 
tlie llydromat. is in pilot production. 
It also is for higli-pcrformimce fighter 
application. 


Each unit is a multiple input elcctro- 
hydraulic servo \-al\e which receives 
electrical inputs from sfabilization and 
autopilot amplifiers, as srcll as the 
manual input from the pilot’s control 
stick. 

Servo Volve Reaction 

I he sen o r ais e reacts this rr ay in the 
three distinct modes of operation: 

• Pilot's manual injsut (sositions the 
ralvc spool, which in turn operates an 
liydraulic actuator to more tfic control 
surface. In performing this function, 

|)orrer control valr c, 

• Autopilot control is acconiptisiicd by 
introducing electrical signals from the 
;ur|)Uine attitude reference system to an 
clcctro-hrdraulic amplifier. This locks 
out the pilot’s input and applies a pres- 
sure across the power control spool, 
which rurics the florv to tile main sur- 
face actuator. Resulting surface niorc- 
nieiit provides the flight patli control. 

• Airplane stabilization berond the ca- 
pabititr' of the |)ilot in liigh speed 
fliglit is accomplislicd br reception of 
an electrical signal from tlic rate gyro 
for the particular axis, superimposed on 
thepilot's manual control input. 

The resulting hydraulic output from 
the servo salve prosidcs tlic necessary 
damping in addition to the normal 
fliglit coiitml. 

Both the Moog and the nydi.iulic 



Soviet Air Division Goes Home 


Seventy Russian U-ll-28 tTaineis (foreground) and II-28 bombers (second plane, uith bombardier nose) ate prepared for taVcofl from 
Oranienbuig air base in East Germany. Planes, belonging to 221st Soviet Air Division, Mere sent home as part of Soviet dcmoblliiaition 
campaign. 
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Rciearch uiiitb use the clectro-liydwuiic 
am|)lifior (fliippcr \'.i|vc) to convert tlic 
liito gyro cicctiiciil sigmil to liydrautic 
pressure. 

Biisic opcnitioiwl difference between 
the Moog iiiid Hvdr.uihc Research units 
lies in the method of superimposing 
(summation of] the rate g\ro signal on 
the pilot’s manual input. 

In the Moog unit, sunnnation is ac- 
coiiiplishcd by adding, to tlic mechani- 


cal displacement of the power control 
spool centering .s])nng. the moseinent 
generated b\ the eontiol pressure front 
the elcctro-hydraulie amplifier. 

In the Hydraulic Research unit, sum- 
mation is accomplished by adding, in 
the hydraulic amplifier, the forces gen- 
erated by the rate gyro signal and the 
pilot's input motion. 

Difference here between the two 
units is simply one of design approach. 



THIS C^rmody Cotp. Procedure Trainer, duplicating Gruniiiian’s snpersanic FIlP-l. teaches 
pilots bow to eject, cojtc with llaine-outs, and lainiliatircs them with the cockpit. 


Naval Center Develops Training 
Devices for Use by Services 


Port Washington, N. Y,— The grow- 
ing importance of training devices to 
the military scniccs is underscored by 
this recent statement made by a U.S. 
Navy fleet commander; "From now on. 
I want a training device for ever, piece 
of equipment delivered to me." 

To translate the commander’s de- 
mand into practical hardware will be- 
came another task for the U.S. Naval 
Training Device Center which recently 
celebrated its tenth annivenary at its 
lie.idquartcts here in tire medieval 
castic-like stone biuldings of flic 
fonner Guggenheim estate. 

Training devices arc be|inniiig to 
liold an cquallv important place in 
civilian organizations. Example is Link 
Corp.’s plan to deliver .m electronic 
fliglit simulator for the Douglas DC-S 
before the jet transport flies. This 
will mark tlie first time that a simulator 
iius been available prior to tlic fliglit 


of the aircraft wliiclr it was designed to 
simulate— stressing the importance of 
having a training device at hand before 
placing a eom|5licatcd new piece of 
hardware into operation. 

Tlic establishment, which until a 
few months ago was called the Spcti.il 
Devices Center. lAW Sept. 26. 1955, 
p. ?>). has the responsibility of dcvclop- 
ing—vvith industrv— training imils re- 
quested by tlie five agencies responsible 
for all Navy training. T he devices arc 
used to train men who work and fight 
in the air. on the sw. under the sea. and 
on land. 

•Although initially almost 100% of 
tlic devices developed were in tlie field 
of aviation, todav approximatclv lialf 
of the center’s funds go into surface 
and sub-surface training equipment 
while an increasing portion of produc- 
tion funds arc provided for non-avia- 
tion equipment. Tlie center also docs 




id rellobilTTy 

problems lot 
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NOW h ydraulic actuators 
operating in areas of . . . 

. . . 800* F 




NATIONAL WATIR LIFT COMPANY 


A NEW NWL 

HIGH 

TEMPERATURE 

ACTUATOR 


^^LINE... 
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Business flies his way! 


E. Merritt (Andy) Anderson, Shell Aviation 
Dealer at General Mitchell Field, Milwaukee, 
has a knack for making friends and making 
money. Maybe that's because he keeps so busy. 

Meet Andy Anderson — aircraft salesman. Andy 
first tried his hand at selling airplanes as a 
distributor for a popular airplane manufacturer 
and has consistently been on the “Top Ten’’ 
list of leading salesmen for this make. 

Meet Andy Anderson — instructor in fiying. 
When you love flying as much as Andy, it’s 
only natural for you to pass on your enthusiasm. 
So Andy established a glider school and a 
student training center in Wisconsin plus a 


primary flying school in Missouri to help hun- 
dreds of young pilots. 

Meet Andy Anderson— flying ambassador. 
Andy goes everywhere in his own plane . . . 
signing up new clients . . . looking after all the 
Anderson interests. 

Meet Andy Anderson— Shell Aviation Dealer. 
Andy’s first big success was with Shell. His 
company, Anderson Air Activities at General 
Mitchell Field, Milwaukee, was formed in 1941. 
Today it’s a round-the-clock operation, servic- 
ing four major airlines, an Air Force reserve 
unit, a National Guard squadron and a host of 
private and corporate planes. 

And more and more business keeps flying 
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Andy’s way. It’s no wonder! He has a sure-fire 
sales-building approach — “Give ’em what they 
want . . . on-sckedule service.” 

With a full line of SheE Aviation products in 
the shop, the very latest Shell equipment on the 
runways and the SheU Aviation Credit Card 
system to save the flier even more time, AAA is 
equipped to service anything that flies . . , 
quickly, efficiently. 

For example, the daily routine includes pre- 
paring a giant airliner for a “cross-country hop” 
. . . getting a corporate flier off on schedule for 
an appointment in Cleveland . . . refueling Air 
Force jets for patrol duty . . . checking and 
servicing a private plane before it takes off on 
a weekend jaunt. 

AAA has to keep up with the latest service 
methods, too. It depends upon frequent visits 
from the Shell aviation specialist plus merchan- 
dising hints in the Shell Dealer magazine to 
keep abreast of what’s new in runway service. 

Since he became a Shell Aviation Dealer, 
Andy has boosted his gallonage almost three 
thousand per cent. No doubt about it — Andy 
Anderson sells for SheU and does a fine job. 
But Andy, himself, has said, “SheU seUs for 
me!” And he can prove it. 






It pays to be a Shell Aviation Dealer 

—and the Shell office nearest you will be glad to show you why 




Johns -]VIetnvillo 
org’anizes to g’ive yon 
bettei:* insulation service 


New and separate insulations division created to 
provide industry greatly improved Sales and 
Engineering service to meet modem problems 


• Johns-Manville is now concentrating all industrial 
insulation operations within a new, fully integrated 
insulations division. This greater specialization makes 
possible the most complete insulation service available 
to industry. It consists of— 



Sales Representatives . . . men 
on whom you can rely tor your 
insulation recommendations. 
Your J-M salesman will help you 
select the insulating material ex- 
actly right lor yoUr job— the one 
that will provide maximum fuel 
savings, improved process con- 
trol, and minimum maintenance, 
's extensive research-engineering- 
manufacturing facilities, he offers you outstanding insula- 
n training and experience. 


As co-ordinator of J-^ 


Insulation Engineers — Backing 
up the J-M salesman on every job 
is the J-M insulation engineer. 
He is primarily concerned with 
solving insulation problems. He 
recommends the economic thick- 
ness of insulation, as well as the 
proper finishes, weatherproofing and securement. His 
highly specialized knowledge makes possible an intelligent 
recognition and handling of your individual insulation 
requirements. 


Insulation Contract Units . . . 
Fully aware that no insulation 
is better than the man who applies 
it, the J-M Insulation Contractor 
makes care and skill in the scientif- 
ic application of Johns-Manville 
insulations his stock in trade. He 
maintains a complete crew of 
estimators and mechanics trained in J-M application 
techniques. He is ready to give you fast, efficient service 
on any insulation job— large or small. Proud of his repu- 
tation for integrity in his own community, the J-M 
Insulation Contractor merits your complete confidence. 



Complete Range of Products — 
In this day of exacting tempera- 
ture control, the need for specific 
insulations for specific services is 
greater than ever before. Recog- 
nizing this, Johns-Manville man- 
ufactures insulations for every 
industrial requirement. Produced 
from the finest grades of asbestos, magnesium carbonate, 
diatomaceous silica, refractory days and ceramic fibers, 
they are designed to afford maximum insulating effective- 
ness and durability at operating temperatures ranging 
from minus 300F to plus 3000F. 



Extensive Research Facilities— 
At Manville, New Jersey, Johns- 
Manville maintains the world’s 
most completely equipped insula- 
n laboratory. Here insulation 
scientists are engaged in a con- 
tinuous program of developing 
new and better insulating ma- 
terials. In addition, their technical knowledge is always 
available to J-M customers whose insulation problems 
require special study. 




Experienced Management - At 
headquarters as well as in the 
field, management of the new in- 
sulations division consists of men 
who, in line with J-M’s promo- 
tion-from-within policy, are in- 
sulation veterans. With a realistic 
grasp of customers' needs, they 
are alert to new and better ways 
and in the future. 


On Your Next Insulation Job— Whether your 
next insulation job is big or little, simple or complex, 
let Johns-Manville handle it for you. Just call your 
nearest J-M sales office, or write direct to Johns- 
Manville, Box 14, New York 16, New York. In 
Canada, Port Credit, Ontario. Chances are, you'll be 
glad you did.’ 
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Johns-Manville INSULATION 

MATERIALS "eNOINEERING • APPLICATION 
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ENGINEERS: 

Acrodydiimics & Propulsion 

If you can 
do original 
work 


. . . you should c 
Johns Hopkins 
Applied Physics 
(APL). where ci- 




OPENINGS EXIST IN: 
DEVELOPMENT: stobilily and con- 
Irol onolysU; ramie' engine design 
RESEARCH: inlerlerence ond heat 
turbulence, shock wove phenom- 


The Johns Hc^hlns Univeisi^ 
.^jplied Physics Lahoiatoiy 

8615 Georgio Avenue, 

Silver Spring, Md, 


AviaHoii ProdiicLs div., Guodycar Tire 
and Rubber Co. l ube weight saving is 
approxim.itoly 40%. 

■'Sprayiiiat," a Napicr-patented, elec- 
lricalK-lii.-a!cd deicing svstem which is 
sprayed on to an airtTaft between two 
lasers of insulation, will be iiiaiuifac- 
tiircd in I'rancc by Broiizavia, S. A., 
in its plant at Courbesoie, neat Paris. 
Because it is sjirayed on. tlic material 
can be applied to any complex sliape. 
It is uisii light in weight and has high 
thermal cfficicnn'. 

llirce prototyi>c models of a Rocket 
Storing Camera will be developed by 
the Reconnaissance Systems division, 
I 'airciiild Camera and Instrument Carp, 
under a contract witli Wright .\ir De- 
velopment Center. 'Ihc cameras, which 
tiavc tliicc-dimcn.sionai capability, are 
designed priniarilv for air-to-air rocket 
training use. They also arc adaptable 
for strike recording. 

Army Conlracts 

l-'ollowing Is a list of unclassified con- 



Navy Conlracts 


Following is a list of unclassified con- 
tracts of S25.000 and over as released 
by Navy Contracting Offices: 
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designers 

do you havo 
a “special” 

MOUNTING BASE 
PROBLEM? 


Call in Finn. Hera's a 
short story of two who did 



FINN 


ElECriONieS EKVISION 

T. R. FINN & Company, Ine. 
200 Central Ave.,Hawlhcrne,N. J. 

Pioneers in Lightweight 
Mounting Bases 






This is a Cageable Vertical Gyro— the brain 
of Honeywell’s Low Altitude Bombing System. 
Known as LABS, the system makes possible 
the automatic and accurate delivery of 
nuclear bombs. Honeywell is the largest 
supplier of these automatic bombing systems 
for the Navy and Air Force. 
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ENGINEERING BULLETIN 


NEW HAMPSHIRE BALL BEARINGS, INC. 


PETER80R0UGH 


NEW HAMPSH 


Subject: FACTORS TO CONSIDER IN MINIATURE BEARING APPLICATION 









NEW AVIATION PRODUCTS 


BUILDING 

MISSILES? 



RESEARCH WEUDING 

for fabrication beyond 
the standard concept 

Forfsbncation of guided missilecom- 
ponents and atomic structures and 
for other technical projects. Research 
Welding is equipped to process 
experimental work requiring high- 
strength or corrosion-resistantalloys. 

Our facilities include a 650-ton capa- 
city HPM metal forming hydro press 
and the latest automated welding 

hydro testing; USAF-approved qual- 
ity control procedures. 

Research Welding has developed 
components for CalTech, Douglas. 
DuPont, Firestone, GE, Hughes. Bell. 
Northrop, USAF. 




/ 

l«0e SANTA fE AVE. • SOUTH GATE, CAllfOINIA 



Flowmeler Uses Ulirasonics 


Ultrasonic cnetgt’ is utilized to de- 
termine volume or mass of fuel [sass- 
iiig tlirougli a smooth-bore sensor. Si- 
multaneous rciidout of mass flow rate, 
mass totalization, volumetric flow rate, 
iolumctric totalization and fluid den- 
silv can be obtained. Tlic device will 
handle up to 720.000 lb. or 90.000 
gph. of jet fuel with an accuraev of 
1%. 

The .sensor for a four-inch line is 
10 in. long and weighs 10 lb. 

Maxson Inslniincnts Division, The 
W. L. Maxson Corn.. 4717 Austcel PL, 
Long Island City I, N. Y. 



Zero leakage of banjo fittings is as- 
sured bv rubber seal and metal retainer. 
It eliminates disadtaiihigcs of crush 
washers, provides metal to metal con- 
tact of faying surfaces and is free of seal 
loss due to cold flow, reverses or surges. 
The seal works with pressures beyond 
$.000 psi against air, oil or fuel and at 
temperatures from — 65“I''. to 350°I''. 
The seal will withstand intermittent 
temperatures to 500’F. 

Franklin C. Wolfe Company, Inc., 
10567 JeSerson Blvd., Culver City, 
Calif. 


Drive Test Stand 

Constant speed drive test stand uses 
electronically controlled variable speed 
motor to simulate variations of aiginc 
speed in flight and measures any devia- 
tion of constant speed drive from the 
established value. Tests in the opcr.it- 
ing range from 200 to 8500 rpm. Op- 
tional accessories are: ventilating blower 



for generator and alternator, load bank 
for altcrmitoi and generator, fretjuency 
meter to test drive stability and jib 
crane to mount spocimen drive units 
n eighing up to 50(5 lb. 

Greer Hvdraulics, Inc., New Y'orfc 
International .Yirpoil, Jamaica JO. N. Y. 


Automatic Cleaner 



Small parts are cleaned, rinseef and 
dried bv an automatic machine which 
can |5roccss 40 baskets per hour. Auto- 
matic adjustable cleaning sequence 


uses hot recirculated cleaning solution 
sprav. hot water rinse spray and dram 
dry. Hot air drier may be added if 
requited but latent heat of parts is ex- 
pected to make drain drying adequatc. 
Chips and foreign material arc removed 
from washing solution by chip basket. 
Solution tank forms the base of the 
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...and the U.S. Navy’s 
Offshore Patrol 
that guards America 

While you work, while you play, while you sleep — though 
any threat to your way of life be the farthest thing from 
your mind — the U. S. Navy is in action in the air along 
America’s shores, protecting the peace you enjoy. This 
particular phase of Naval Aviation is the job of the 
Navy's “Offshore Patrol”. . . and Cuitiss-Wright power 
is everywhere in the picture. 

Curtiss-Wright Turbo Compound® powered Lockheed 
Super Constellation WV early warning radar planes, and 
Lockheed Neptune P2V and Martin Marlin P5M long- 
range reconnaissance planes cruise far out to sea — day 
and night, ever watchful. Cyclone 9-powered Grumman 
Tracker S-2F sub hunters and Sikorsky HSS helicopters 
range closer in, providing a tight defense ring against 
invasion. Cyclone 7s power Vertol HUP helicopters, and 
Goodyear CFG biimps with Curtiss Electric Propellers. 
The resultant “protection perimeter” extends from the 
Arctic Ocean south around the entire continent. 

These Curtiss-Wright aircraft engines — plus Curtiss- 
Wright jet and rocket power — are ready if anything 
disturbs the peace. Meanwhile, they help you to work 
and play in confidence, sleep soundly. 






which one will qualify as a missile engineer? 


All- uriumc ikpciKliiij; i>n ilircc important poimsi 
The desire lor <\ real engineering challenge. The 
ability to work with a top team of experts in their 
respective fields. The capacity to take on individual 
responsibility. 

If this sounds likes ioc, it's because Notrii Ameri- 
can Aviation has a lot to offer. With research, devel- 
opment and manufacturing responsibility for the 
U. S. Air Force SM-64 Navaho Intercontinental Mis- 
sile, the scope of the art at North American is wide 
and the opportunity toassumea position of authority 
great. In faa. all phases of this project— research, 
design, development and testing— are being accom- 
plished by North American engineers. 


And what benefits will you find in this type of 
engineering environment ? 

First of all— recognition chat comes from the 
opportunity for individual effort. You will work 
with engineers who respect your opinions and pro- 
fessional status. Because missile engineering covers 
SC) many fields, you can work in the area of your 
choice. You will work on a team of specialists whose 
leadership in their fields will further you in the one 
you choose- You will live in Southern California and 
receive financial compensation limited only by your 

if you have the desire for a real engineering chal- 
lenge— Investigate Now. 


Contact: Mr. M. Brunotti, Missile Englnaaring Porsonnol 
Dept. S6-9 AW. 12214 Lakewood Boulevard. Downey, Calif. 


NORTH AMERICAN AVIATION, INC. ^ 



ALSO ON THE MARKET 


Model 348 Linear Amplifier meets all 
lequircincnt.s for amplifying adjaeeiit 
low imd high level pubes at high duty 
cycles from sciiitMlatioii detectors, inn- 
i/aition clumbers, and iitlicr radiatlim 
detectors- Mciisurcmcnts may be made 
of kev Cs'“ X-Rii\ peak in the presence 
n{ it 1,200,000 c/min Co'' (1.13, 1.33 
mcv.) biickground.— Ftiiiiklin F.lcc- 
troiiics, Inc.. Ma.st Fourth St., Bridge- 


Meat reflective laminate, by combining 
principles of reflectivity of radiant cn- 
cigy with insulation chiinicteristics of 
glass fitbtic reinforced plastic, affords a 
lutricr to hc-.it tr.msfcr at tcm|)er.itures 
up to 1.2001''. .\dtlitioiiiil adviinhigcs 
iite sveight savings and adaphibility to 
molded designs.— Ssvedinu Plastics Co., 
fi9S6 Bandini Blvd.. Los Angeles, Calif. 


Incliu'omi motor, a linc.ar aetuiitur. is 
iiccurately controllable in the tiuigc of 
micro-inches. F.m|)loying inagiictostric- 
tivc effect, anniitntc of the motor 
shrinks under influence of an clccfto- 
magnctic field, snapping back to original 
size when magnetic field is dc-cncrgi/.eel. 
—Airborne instrinncnts Laboraton', Inc., 
150 Old Country Rd.. Mincola. N. Y. 


Patented Nylok self-locking insert, a 
nylon pellet installed in threaded por- 
tion of a screw, is now an optional fea- 
ture of SPS standard, special and 
.lirctaft socket screw products. Insert 
eliminates need for otlier locking 
dos-ices.— Standard Pressed Steel Co.. 
/enkinton'n, Pa. 


Grade G-IO-865, glass-base sheet lami- 
nate bonded with an epoxy resin, has 
low water absorption, losv dis,sipation 
factor, and high tend strength; it meets 
\IIL-P-18177. Material is available in 
sheet sizes of 59x47 in. ss ith thicknesses 


Model L.\09 10-tuni, 5 in. diameter 
jirceision potcntionictcr has all-metal 
external construction, mebil-to-mctal 
stops, stainless steel ball beatings, and 
glass-scaled terminals.— Litton Indns- 
Irics. Components Division. 3873 
Rodeo Rd,, Los Angeles 16, Calif. 

Model DV-1. power supply and de- 
modulator unit, has been dc\ eIo|)cd for 
use with g\ros in flight test applications 
n here 1 1 3 \ . 400 cr cic single-phase pri- 
mary jjower is mailable. Unit is 6iV in. 

weighs 1 5 lh.-Doclc-ani.*a Division lif 
Minncapolis-IIoncrwcII, 1400 Soldiers 
Field Rd.. Boston,' Mass. 


licjting of elcmiing solution. 

RaiisoholT Inc-. 1001 Ford Blvd., 

I lamilton, Ohio. 

Hydraulic Valve for 1,500 Psi. 

Hydraulic val\c for aviation use 
neighs about unc-third pound and is 
designed for 1.500 psi. working pres- 
sure. It feature.s a molded rubber \alvc 
scat permitting hydraulic pressure of 
the system to be piini|)cd up white the 
'.live is closed. 

■Applications of the Mode! 4500 in- 
tiude parking brake and liciicoptcr ro- 
tor brake systems in atidition to pneu- 
matic pressure controls. Unit meets - 
\III.-O-3606. 

Scott Amtion Corp., Lancaster, 
N. Y. 


from to i in., and can be siijiplied 
as a standard laminate or with copper 
foil on one or both sides for printed cir- 
cuits.— National Vulcinized Fibre Co.. 
1056 Beech St-, Wilmington. Del. 

I'ilmsoit sciiii-aiitomatic optical mounter 
toinbincs two microfilm processing op- 
erations in one; makes l.irgc-sctecn 
(12| in. X 141 in.) 'i'luil checks of 
filmed material during actual card 
monnting steps. Unit is designed for 
use with all t\ pes of cards in which film 
apertures correspond to general U. S. 
Military specifications.— Filmsort Divi- 
sion of Dexter I'oldcr Co., 50 South 
Pearl St- Pearl Riser. N. Y. 
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Turboprop transports y\rith 
set records on 



T-34 engines 
MATS World Routes 


6000-horsepower T-34s show their stamina 
in Boeing and Lockheed transports 


The Military Air Transport Service is already 
using Pratt & Whitney Aircraft T-34 engines in 
Boeing YC-97Js and Lockheed YC-121Fs on its 
world routes. This engine also powers the Douglas 
C-133A, the highest payload production transport 
ever to go into service. 

The outstanding service performance of the T-34 
enpne is another example of Pratt & Whitney Air- 
craft’s continuing leadership in design, development 
and production of dependable engines. 


New records incfude— 

• A Lockheed YC-121F flight from over Gander, 
Newfoundland, to abeam of Shannon, Ireland, in 
4 hours and 13 minutes. 

• Boeing YC-97J round trips from Texas to Germany 
and Japan, the first turboprop transport flights 
across both Atlantic and Pacific. 

• A new in-service MATS record, set when two 
YC-97JS flew a total of 46 hours and 35 minutes 
during a single 24-hour period. 



PRATT & WHITNEY AIRCRAFT 

Division of United Aircraft Corporation • Main Office and Plant: East Hartford, Connecticut 
Branch Plants: North Hoven — Southington— Meriden 


EACH BOEING YC-97J has accumulated over 1000 flight hours and their engines are already operating over 600 hours 
between overhauls, These aircraft have maintained 6.1 hours daily utilizaHon during a single month, demonstrating 
the reliability of the airframe, propeller, engine combination. 





TIMCO Model 51 primer)' tiaincr e'cperimcntal airpbnc was slicnvo at Oklalioiiia Cit)'. Nav^' has ordered evaluation quantity. 
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FORWARD position of Continental FSO-47fl,\ engine (top light) eliminates special induction, lubrication systems in Cessna YH-41 
ticlicoplcc. Rotor has simple pylon mnimt (bottom). 


... IT DIVERTS jet blast sidewards, kills -lO-eOW of timist. 
Control quadmtit micro switch o|wns plale.s below 78% of power. 
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Around the equator 1 , 500,000 times! 


Passengers on the scheduled air fleets of the 
world last year logged 38 billion miles-enough 
for one passenger to fly around the equator a 
million and a half times! This figure represents 
a gain of 18% over total passenger miles flown 
in 1954. And this amazing record is expected to 
be broken again in 1956. 

As more and more people fly more and more 
miles, new and better planes are being developed 


toservethem.To keep these planes flying, opera- 
tors know they can rely on Esso Marketers for 
the flnest in modern aviation fuels and lubri- 
cants— perfected through years of research— and 
for the flnest in uniform, safe and efficient petro- 
leum service along the airways of the world. 


E WORLD'S INTERNATIONAL AIRLINES 
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Aerial Surveys Grow on Speed, Savings 


By Bcmic Lang 

Pasadena, Calif.— Mining, oil, lumber 
.md other Anns needing quick and ac- 
curate mapping and exploratory ser\’- 
ices arc boosting the aerial survey indus- 
tr\' to levels of S18 inilliun a r ear. One 
of the top firms is Ihcon Aerial Sur 
\'0v'S, Inc., jointly owned by hvo com- 
panies which dcrelop much of the 


equipment it uses. Varion Associates 
of Palo Alto, Calif., ])roiidcs many of 
the electronic devices and llycon Mfg, 
Co., through its cnnicr.i and instru- 
ment division, pioneers much of the 
])hoto equipment. 

AUliough lie.ulquartcrcd in Pasadena, 
llycon Aerial also maintains laboratory 
facilities and offices in Wasliington, 
D. C.; Dayton, Oliio, and florcncc. 


Italy, .and sales offices in Santiago, 
Chile; Lima, Peru, and Quito, Ecua- 

Prosed cconouiv, both in time and 
niuney, is the big reason for aerial sur- 
r-ey popularitr . nycon points out that 
on one contract alone, two and one- 
lialf years and 580,000 were saved on 
a project to detenninc whether a road 
would go around or through a moun- 



If sohed by ground surs'cy meth- 
ods, it would take approximately three 
years and cost about 5100,000; by ait 
it requited six luontlis and only S19,- 


Techniques Offered 

Scrsiccs and techniques offered by 
the com|jauy include photogrammctric 
engineering; pliotO|taphie and geoplivs- 
ical aerial surreys; piioto-gcologic evalu- 
ation, ;ind planimctric mosaic, and top- 
ographic maps. 

Demand for aerial surreys is rvotld- 
rr idc and Ilr-con is equipped to liandlc 
both domestic and foteipi expeditions 
in such fields as geology, forestry, soil 
conserration, jxitroieuni, mining, high- 
ways, tiiiltoads, traffic, utilities, pipe 
lines, transmission lines, taxation, hac- 
bots, flood control, city planning, legal 
evidence, rvatcr resources and rviid life 
inrentory. Soon to be introduced are 
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LIQUID ENGINE DIVISION 




Physicists 

Mathematicians 




ginesring Persanneh Box 
Azuss, Cajif. or Sox 19A7 




iieriiil surveys by liclicoptcr. fiirtlicriiig 
Dycon’s alrcuciy vvielc potential. 

Undcrwiiy is a test ptogr.im using a 
Bell -I7G-2 equipped uitli miignctonic- 
ter. ciectromagnetometer iiiitl sciiitil- 
lonictcr preparatory tu starting domes- 
tic contract nork early this fall. 

"Geophysical exploration can be 
dcirie ten times as cheaply and infinitely 
more rapidh from a helicopter than 
from ground Mirers.” said livcon’s 
Geophysicist Ken Ilnntcr, Since some 
of the largest mines are located on tiny 
plots of land of only 200 acres in the 
roughest terrain, the compny’s heli- 
copter system will enable detailed sur- 
reys to be made orcr areas too small 
to be cconomicallr- feasible for fixed- 
rring exploration. 

Aircraft Requirements 

Aircraft requirements vary rvith the 
dirctsified fields of surveys. World 
W'ar II surplus planes, complemented 
rrith current Cessna and Bccclicraft 
models, arc in use. 

They are selected for their operational 
qualities. \ l’-38. for instance, is sirit- 
ablc for certain ty pes of mapping of 
high terrain requiring altitudes up to 
36.000 ft. At present. Hreon’s fleet 
consists of 12 planes; four Cessna 195s; 
one Bccclicraft AT-11, one Bcechcraft 
Bonanza; one PB^■ and fire P-38s. 

With an eye to the future Ilycon is; 

• Introducing helicopter aerial siineis 
carrying three detection devices on a 
single flight. 

• l5cvclopiiig aerial color plintngraphv 
techniques for spotting inincral deposits 
and for forestry evaluation. 

• Using a light-weight image motion- 


compensation camera which permits 
aerial photography from a small, single- 
engine plane. This, for the first time, 
makes low altitude photographs that are 
not blurred. 

Three electronic devices which hasc 
contributed so much to aerial suncys 
are the inagnctonictcr, clectromagiic- 
tometer and scintillometer. 

Magnetometer searches out large 
mineral deposits by recording the devia- 
tions they produce in the earth’s mag- 
iietie field. It has been used to locate 
ores of iron, copper, lead and zinc. It 
aids geologists find structures which 
may contain oil. Tlic helicopter version 
of the magnetometer, through careful 
cnBinccring. will weigh only SO lb. 

Electromagiietomotor pinpoints the 
mineral deposits wliicli arc electrical 
conductors. It is sensitive enough to 
detect sulfide ore bodies that contain 
copper, lead and nickel. Tlic dcsicc 
sets up a large magnetic field bv send- 
ing an electric current throngh a wire 
coil built around the plane, then meas- 
ures the distortions induced in this 
field by electrical conductors in the 

Towing a bird (electromagnetom- 
cter) containing two sensitise coils each 
tuned to one of the transmitted fre- 
quencies makes it ]3ossible to test a 
-tOO-ft. swath beneath the aircraft. 
Hcliecptcr sersion ssill measure both 
in-phase and ont-of-pha.se components 
of the field at a ftcqnencv of -1,000 
cycles. The helicopter unit has com- 
pleted 2,000 line mi. of test flying 
over kisO'sm ore bodies in Canada with 
excellent results, according to Hycon. 
Dcvclo|jcd bv Acromagnctic Surveys, 
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s’ Grave saix tie’s Steam Reaction Car 


In 1721 Jacob Willem s’Gravesande of Delft, stimulated by the 
recently enunciated Third Law of Motion, astounded 
the Royal Society by constructing a practical steam reaction car. 

The vehicle actually moved several times its own 
length, a distance of about two meters. 
In 1956 the goal is no longer meters, but hundreds, and even 
thousands, of miles. Aerojet-General Corporation, leader 
in American rocket propulsion for more than a decade, is proud 
to participate in man’s first assault on the frontiers of 
outer space— Project Vanguard. 


0’®raueaanbe’B Sfaomutagen 



Weatherhead 

BAC flareless tube 

fn J FITTINGS 

ccutftect ^ntenie^ 


When it tomes to oircroft tube tonneetions, it poys to spetify 
Wealherheod MS flareless tube fittings ... the standord (or new oir- 
croft end missile design, America's Number One source, Weolherheod 
clone gives you the benefit of mony years in pioneering, developing, 
and testing these fittings to meet the highest standards of the U. S. Air 
Force ond U. S. Navy. And only Weotherhead manufactures the tools 
and machines for pre-setting MS sleeves— key to speedy production 
assembly with the positive high-pressure sealing advantages now in 
universol demand. 


Application consulting 
ig design 


THE WeATHERHEAD COMPANY 

/4viaXc(m 




Argentine Home-Built' Lightplane 


MisioiicTO I, which is a replica of the French Jodcl ttiono|)Iaiic. was built at home in 100 
dav'S by an Argentine faruier, Arnold Berkiing, and his wife. 'I1tc two passenger uitphmc is 
[towered by 6f lip. Cmitincntai engine. Bcrklhigs, who live in Northern province of 
Misiones (thus the airplane itamcl. find airplane most logical means of Itavel in remote 
area, turned to homc-building because of high cost of private plane in .Argentina. 


Ltd. of Toronto. Cmiiida, the bird is 
made of doped elotb mid I'ibergias. 
Ilycoii is the sole U. S. licensee. 

Scintillometer determines radioactiv- 
ity Icsels. The multiple channel scin- 
tillation coinitor provides, after suitable 
data reduction, precise information oit 
total held gamma r.idiation, infotmation 
on tlic spectrum of the radiation. |xisi- 
tivc identification of the terrain at all 
times, and a jmsitne record of the 
elevation of the aircraft above tenain. 
.Ml records arc corrclitcd witli pliolo- 
graphs taken by ass mm. camera as the 
aircraft flics on flight lines determined 
on a previously prepared pliotomosaic. 
A synchronized recording radio altime- 
ter provides a continuous record of 
flight altitude. With these records, pre- 
cision contour ma|)s, accurately |>osi- 
tioned on a phntomosaie e.m be made. 
Color Pioneering 

Ilycoii is pioneering the development 
of coloi pIiotogr.i])liy and to date Iras 
over 100,000 .sq. mi. of successful re- 
sults. With e-atcfii! tcm|)cratiire con- 
trol, puritv of developing solutions and 
otlier developments in camera mctliods, 
this new step in natural resourcA-s evalu- 
ation gives oil companies vital informa- 
tion on subtle variations iit tlic rock 
color. Mining companies find spotting 
the vivid blues and green colors of cop- 
per deposits and the vivid canary yel- 
low of the various ciimotitc members 


of the uranium family very useful. 

“Tiinber cruising” vvitli the aerial 
eaincta is anotlicr llycon service. Infra- 
red pliotographv distinguishes bard 
wood from soft wood gtowtii. \\’bcn 
color photograpin is coupled with 
stereo plotting map making tccliniquc, 
controlled geologic maps can be turned 
out vvitboiit a geologist setting foot on 
the ground. 

Oil, Mining 

'lliis accounts for a large portion 
of the aerial survey business because 
oil and mining companies novv arc 
willing to spend money to get a 
preliminary evaluation studv Sefore 
tlicy spend staggering sums for actual 
detailed ground geopliysical and drilling 
programs, 'lire modern executive in 
e.xploration adopts the "lets give it a 
bird's eye look" with modem gcopliysi- 
cal and photogranimetric tccliniquc be- 
fore cmlxirking on a full pr()|rani. 

Another one of nyton's services is its 
flying gco])liysical laboratory, a PBV 
ani|jnibian carrying well over a ton of 
liigbly sensitive electronic instruments 
wliicli make mineral resources surveys 
of very large aro.iv in a matter of 
niontbs. Tlic flying laboratory can 
cover 100 sq. mi. a day. an area that 
would take a vear to cover on tlic 
ground using the older prospecting 
methods. U. S. oil and mining com- 
panies as well as private and federal 



airplane 
maintenance time 

20% 

Iymore 

l»0^f>LATF0RMS 

vAllantic Aviation Service, New 
le. Delaware, they find that by us- 
in^ Ballymorc Work Platforms for 


1 larger planes 


reaching high levels o 
they save money and cut r 
, lime 20%. The platforms ai 
mount and provide easy 
around Ihc engine or other parts of the 
plane being repaired. And mechanics 
can take all their tools with them to 
eliminate running up and down. 


Atlantic Aviation Service uses several 
types of Ballymore work platforms, 
either singly or grouped together so 
that a number of service men can work 
at the same lime. They find them par- 
ticularly effective for engine repairs, 
painting, putting de-icer boots on wings 
and similar jobs. 


All welded steel construction, the 
platforms roll easily into position on 
smooth-running, 
ball-bearing cas- 
ters and lock firm- 
ly to floor by a 
treadle system. No 

out". Handrails 
and guards help 
prevent falling, 
safety grids on 
steps and plat- 
form help ward 
off slipping. Write 
today for more 
information to 
Ballymore. Com- 
pany. Wayne 21, 
Pennsylvania. 



BALLYM0RE//Wii 

PLATFORMS'I^ 
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Sprints from 

deck to stratosphere 


Douglas bMD Skyray — faiiesi carrier-based 
iniereepror. Performance of agile Skyray continues 

a bigger payload.” Yet performance figures are 
meaningless without a skilled pilot at the controls. 
If you are interested in a career as a Naval Aviator, 
write Nav. Cad. Washington 25, D. C. 


His beat is the oceans of the world. His job, 
to challenge unknown intruders on our de- 
fense perimeters. A Navy pilot U a seagoing 
sentry on 24-hour duty. 

A major role in this job of positive inter- 
ception — and as far from ourshores as possible 
— is being assigned to the Dougias F4D Sky- 
ray. Less than a minute after leaving the 
deck, Skyray can soar past the 10,000-ft. 
mark. Seconds later it’s hissing through the 
stratosphere . . . 35,000 feet up ... at the 
ready with rockets and cannons. 

This rate of climb comes as no surprise. 
Skyray also holds the world's official F.A.I. 
sea level speed records for the 3- and 100- 
kilomeire courses. 


Depend on DOUGJLA^ 


First in Aviation 



Belf Ranger Makes Sales Tour in South America 

.\t least 17 majnr sales deinonstmlions in 11 Central and South .AineTiean eountries are planned for nerv four-place Bell 47| Ranger 
ntilitv helicopter. Piloted bv Joe Mashinan, assistant director of contracts, the Ranger left Bell's Ft. M'ortli, 'Tex., Helicopter Division 
at inavimimi gross weight of 2,5fi5 lb., including consersion kits flrat quickly ada|rt the aircraft for specialized missions and extra fuel. 
Cabin has a jrhish interior, |x)inting np its executive transport role. 11ic Ranger dcinonstiator us expected to return to the factory in 
November, 


agencies of foreign gosermiiciits are of- 
fered the plane at a cost of about SlOO 

Hycoti’s current sales biicklog of over 
51,185.000 incliidc.s projects for the 
U. S- .\mn Map Scixicc, Rc)ruhlic of 
Haiti, California Sttitc Division of 
Higlinuys and major oil and mining 
companies in Soiitii America, the 
Caribbean and Alaska. 

Germans Will Open 
Private Air School 

Bonn— I'irst and oniv pris-jte aria- 
tion school in Germany vsill open in 
I'rankfort Oct, i under the name 
laiftfalirtsclrulc .^sias— Privatfaclischulc 
l-ucr die Zivilc l.uftfalirt. 'I'hc scliool 
will train iscr.sonncl for all hr, inches 

.As a result of llic shortage of trained 
aviation personnel, the civil airlines 
have promised fuH assistance to tlic 
sclrooi. Training personnel will con- 
sist cxclusiscly of former and present 
civil aviation experts. .Airlines will 
make avaiiabic personnel and facilities 
for the practica! part of the training. 

Miami Firm Converts 
Three Cessna T50s 

Miami-.Air Corporation of Miami 
lias completed the conversion of tlircc 
Cessna 'i’50 aircraft for a Chile.in e.ir- 

Seatiiig ea|xicity of tlic twin-en- 
gined planes was boosted from fiic to 
scs’cn and a ioimgc installed. Rcinos-.il 
of tlic snap-on passenger scats makes 


Pijier Sales Jump 

12658 owe a year ago. Piper .Aircraft 
Coip.. Lock Haven. Pa., tepoils. Com- 

1845f. Incteasc'hi fisSi 1956 (Oct. 1. 
1955 through .August, 19561 bv models; 
Super Cub I’,\.18 and P.\-18.V 12598; 
Tri-Pacer PA-22, 12-P^, and .Apache 
PA-23, 13658, 


possible tlic quick conversion of the 
Cessnas to frciglif catticts. 

Replacement of the aircraft's 225 
hp. Jacobs engines with 300-lip. Lycoin- 
ings lias improved their shnrt-ficld eapii- 
hilitics. according to .Air Corixiration. 
'1 he firm has pcrforincd previous con- 

PRIVATE LINES 


Nylon-cord tires for lighfplancs at 
the Siime cost as ravon-cord eqnip- 
inenf arc being offered bv I'ircstoiic 
lire &• Rubber Co., ,\kVon. Ohio. 
I'hc new tires replace flic firm’s rayon- 
cord line. Initiai avaiiabic si/c.s arc; 
7-00 X 6 with foiir-ply rating and eiglit- 
plv 11.00 X 12; eiglit additional sizes 
will be placed on tlic market soon. 

.Award for outstanding coiitTiiiution 
lo agriciiltiiral ;iviation 111 1056 was 
presented to C- ). (Jackl Reese. Con- 
tinental Motors Cotp-. president, by 
Natinmil .Association of l''lying Tann- 
ers at [licit national comention. 


Sikorsky S-58B, reccntlv delivered to 
Oloinagan Ilciicopters, Ltd., will sup- 
piement tile firms five S-53s in cargo 
carrving operations to defense installa- 
tions in northwestem Canada. 

Two Cessna 182s have been 

equipped witli tlic new l''cder;il auto- 
pilot by Pacific .Airmotivc Corp. to dem- 
mistratc tlic equipment to fixed base 
operators and aircraft dealers in a 15- 
statc area in tlic West and Middle 
VA'cst. 'llic tubeless ;mtopilot sells for 
SI. 995 ill the single-axis version and 
;ibont S2.300 for the two-a-xis model 
lAW .Apr. 25, p. 105). 

Helicopter is used by a Detroit, 
Mich., real estate organization to give 
prospective liomc-owncrs an aerial view 
of its new housing development. 



ROTABLE LIGHT can be used for landing 
and hixi illumination. Iiaviiig n 360.deg. 
intatlon in eithci dhcctioii and about 120- 

I^ht. lamp is ■150 watts. Makci of ll^t. 
Crimes Mainifactiiiing Co.. Urbana. Ohio, 
uses the 0-6250-3 light on its Beech DISS 
and Cessna 310 business planes. 
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SAFETY 




Crash Crews Avert Fire in York Crash 




Wherever you find the Air Force— 

You’ll find Herman Nelson Portable Heaters, too 


From the /Arctic to Aniarcttea Hermon Nelson is synonymous with portable fieati 







CONOLON 
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IT'S A PRECISION-MADE FIN... 

IT’S A KAISER ALUMINUM FORGING 


The 2.75" MIOHTY-MOUSE Foiding-Fin Aircraft Rocket 
— which must be deadly accurate— is guided to the tar- 
get by hns that are forged by Kaiser Aluminum. 

Only the holes and notches on this fin are machined. 
The forged surface finish and over-all dimensions meet 
U. S. Naval Ordnance Tfest Station specifications — with 
no machining. 

Extremely complicated parts can be forged to close 
tolerances by Kaiser Aluminum. Surfaces are usually 
so smooth that costly finishing may be eliminated. 

If you have a part that must be light and strong, with 
close tolerances, think first of Kaiser Aluminum forg- 
ings. A Kaiser Aluminum engineer will be glad to help 
you at no obligation. 

For complete information, contact any Kaiser Alu- 
minum sales office listed in your telephone directory. 
Kaiser Aluminum Es Chemical Sales, Inc. General Sales 
Office, Palmolive Bldg, Chicago 11, Illinois; Executive 
Office, Kaiser Bldg., Oakland 12, California. 

Sm lA»"XaiSn AlUMINUM HOUR." Adtrnsla Tu:6oyi, NBC Ntiwork. 





HOW TO MAKE 
A RIGHT-ANGLE 
BEVEL GEAR 

1 a right-angle gear drive? You can make one 
self. Here’s all you need; a set of Coniflex* gears. 


> rigln-angle drive. Too ex- 


for life, test it for quietness (n< 
trouble), a 

pensive, you say? Tlial’s why we would urge y 
buy P 
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IBM IN ACTION 



SAFETY 



SAFETY 



Promotion for Engineers 



it takes more 
than ability 
for an engineer to 
achieve promotion 



Lockheed 

AIRCRAFT CORPORATION 
California Division 
BURBANK, CALIFORNIA 


diversificaiion, I 
conlinuously. Cc 


There is plenty of room to move 



simply because 




virliially all levels in fields of: 



measures, fire control, navigation, 
radar and antenna design 


California 





BUMBLEBEES CAN’T FLYI 


You’ve heard the old story! 

Rohr engineers, too, are busy every day solving 
near-impossible problems related to many phases 
of flight — important, challenging design and 
production problems on hundreds of vital, major 
aircraft components. 

One twample; The development and production 
of comple.>; stainless-steel, honeycomb sections for 
high-speed aircraft and missiles. 

Rohr is humming these days with more and 
more large military and commercial contracts. 

Skilled engineers are urgently needed to grow 
with these big. long-range programs. Young men 


are offered outstanding career positions with 
unmatched opportunities for advancement within 
this large, fast-growing aircraft firm. 

Especially needed now at Rohr are: Design, 
Stress and Structures, Lofting, Equipment, Elec- 
trical. Liaison, and Aircraft Industrial Engineers, 
T/ierinodi/nflmicists, Metallurgists. 

Write us today! Learn about our sound man- 
agement policies, personal benefits, chances for 
quick advancement and other career advantages 
here at Rohr in beautiful Chula Vista located on 
cool San Diego Bay. 






ilicone 

rubber 

lefies 


Looking for rubber with unusual durability? General Electric 
silicone rubber offers exceptional resistance to aging, ozone 
and weathering. For example, it provides virtually ageless 
insulation for transformers and turbine generators. It makes 
aircraft seals which are una/fec/ed by weather or by ozone con- 
centrations at high altitudes- If durability is what you need in 
rubber parts, specify General Electric silicone rubber! 

Where can YOU use G-E silicone rubber? 

There’s a kind for almost every requirement, classified accord- 
ing to dominant property for easy selection and specification. 
For example: Class 300 offers the best recovery after compres- 
sion of any known rubber! Class 700 provides serviceability 
at temperatures up to 600 F! Which class is best for you? 

For more delails on G-F. silieone rubber. ^ 

see your "Sueel's Product Design File." 


G-E silicone rubber provides.. 





c-t 



WATERFORD. NEW Y( 


^Ogress is Our Most imfor/pnt '^duef 

GENERAL^ELECTRIC 



Operating room conditions for 

Inertial Instrument Development E/i»ineerin^‘ 



A DIVISION OF NORTH AMERICAN AVIATION. INC. 




PANE LOG 

panel fasteners 



used exclusively on 

Curtiss- Wright 
Turbo Compound engines! 


LONG LIFE I PANELOC Panel Fastenera 
el's etUl operative when baffles and ducts wear out. 
Maintenance is thereby reduced to a minimum. 

The need for replacements is virtually eliminated. 


ECONOMY I The cost of extra fasteners is eliminated 
and the cost of installation and maintenance 

I'educed when PANELOC Pane) Fasteners are used. 



A product of SCOVILL 


SconVI 4fanu/oc/ariiiy Company, Aircrufl Fasloner Dtp. 
iS Alill Sired, Walcrbvry 90, Connecticut 


SAFETY 

cordingtv has concluded that such was the 

Mis. IIowIcv nas herself in the Womens 
.\usilian' ,\ir Force for 12 years and is a 
U'Uman uho I am quite sure would have 
had no hesitation in askine for assistance if 
she had required it. Kqually I am confident 
tliat the airmail sitting behind her and her 
small daughter who adjusted their belts and 
the aireraftman uho adjusted Sheila's would 
hare asked for assistance had there been 
anv difflcultv at the time. 

I'inatly the evidence of those who found 
Shcila'.s body after the aceideiit pioii-s 
tonclusiscly tliat her bell was properly 
adjusted, that she was not thrown from 
her seat and that there is no true basis 
for this complaint. 

-Mthough the terms of my appointment 
may not strictly teqiiirc it. the evidence in 
mgard to the action of tiic airport staff who 
aserted fire .and tiie rescue work undertaken 
bv them and by employes of Scottish .\ii- 
li’ncs disclosed skill, conrage and initiative 
of a high order and such as 1 think deserves 
to be reeorded In the first plae-e I would 
mention the pmmpt action of the air traffic 
eoiitrul officer. .Mr. Haycock, who had 
pressed the alann liell even licforc the air- 
craft left the riimvay. Secondly. I think 
it right to refer to the conduct of the mem- 
l>er» of llic .\irport I'ite Brigade, led by 
Section Leader Beardall. 'I'hesc men, in ac- 
ctirdanec with their standing instructions, 
arc alerted for the take-off of any four* 
engined aircraft carrying passengers. They 
were in tlicir vehicles as "Uncle Love" 
started its run and Section Leader Beardall 
described how, in accordance with their 
drill, engines were started and the vehicles 
turned as the aircraft made its run in order 
to keep it immediately in sight over the 
bonnet, ilieir adherence to fliis drill and 
their iiistiuctioiis euahle-d tliesc vehicles to 
proceed without any delay whatever to the 
scene of the incident and to lay tlie layer 
of foam and thereby avert fire. . . . 

RECOMMENDATION 

• Freiieh drain. 

While I do not think that the- manner 
in which this particular drain was filled 
had anv sigiiifiisut effect in the citcuin- 
stances of this accident, it must be recog- 
nised that if tlic top of the trench is left 
over "proud " to the extent that it was 
left in this ease and if the stones at the 
top arc of the size employed here, danger 
could still arise if an aircraft had left the 
iimwav in more normal circiiinstaiiees. 

If. jor example, an aircraft left the nin- 
way and met this drain at an acute angle, 
as might easilv occur, Mr. Cameton-Doiig- 
las indicated that in his opinion it might 
sustain damage. 1 endorse this viesv. There 
can be no justification for a filling which 
ius-olves risk to an aircraft if it runs off the 
nmway for a distance as short as 25 ft. 

I would recommend that in the case of 
this particular drain steps should be taken 
to reduce the extent to which it is over 
"proud" to at most tsvo inches and to 
substitute lor the top layer of stones at 
present in posilion smaller stones less liltely 
to cause damage. I suggest that since this 
method of filling is apparently employed at 
other airfields, all necessary steps should 
be taken to check the top layer in these 
eases also. H. J. PniiuMoaE 
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ENGINEERS 

SERVO 

ENGINEERS 



, . , Electrical 
, » . Mechanical 
GM 

INERTIAL GUIDANCE 
SYSTEM PROGRAM 
ELECTRONICS DIV., 

Milwaukee 7, Wla. 


Seeks experienced engineers for the further 
development and systems testing of Inertial 
Guidance Systems and their Servo Loops. 
Enjoy Challenging Opportunities in the 
most versatile Laboratories in the country. 
Work with the top men in the field and 
with the finest rest, research and develop- 
ment facilities. We are in the process of a 
Major, Permanent, Expansion Program. 
New Plant facilities being added in sub- 
urban Milwaukee area. 

meat AC will proviJe financial assistance 
toward your Master’s degree. A Graduate 
Program Is available evenings at the Uni* 
versity of Wisconsin, Milwaukee. 

CM's Electronics Division aggressive posi* 
fion in the field of manufacture and GM’s 
iong.standing policy of deceniralizacion 
creaces individual opportunity and recog* 
niiion for each Engineer hired. 

Recent EE,ME 
Graduate Inquiries 
Also Invited 

Milwaukee offers ideal family living in a 
progressive neighborly communiry in cool, 
southern Wisconsin where swimming, boat- 
ing. big league baseball and every shopping 
and cultural advantage is yours for the 





twa Hlalil^ •OveatH of lit*, t 


AKCUnATFUCkSYSrtMS I 


AHC(An lANCINS CEAJt 


tiWenittc >mpU[lsn 



To arrange personal, confidential interview 
in your Irscaliiy send full facts about your* 
self today to 


Mr. John F. Hefffnger 
Supervisor of Seloried Personnel 



AUTOMOTIVE COMFONENTS ■ 
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EMPLOYMENT OPPORTUNITIES 




SOLAR 

AIRCRAFT COMPANY 


ENGINEERS! 




H{nii ywu omA/ 

j/iwuiy lij'i/ mjotj u\b mm 

wim /limi ithiv m^mj Od^s- 

I enjoy life as you advance your career, Solar 
- the place for you. The climate is perfect — 

, id cool all year around. Almost every recreation 
and cultural activity is available. You can live bv Che sea, 
in the country, or in a residential suburb and only be 

The advantages Solar, itself, offers also are exceptional. 
You'll work on challenging development and production 
projects in the Reids of gas turbine engines, airborne con- 
trols, and advanced aircraft and missile components, Youll 
advance faster and get broader experience because Solar 
is a medium-size company, not too big or small. Employ- 
ment policies are very liberal, including a profit sharing 
plan. No Solar engineer has ever been t< 






An AC* ENGINEER TELLS HIS STORY 






SPECIALIST In 
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GENERALI^ ELECTRIC 


EMPLOYMENT OPPORTUNITIES 



THE Fore most Nme IH COM PUTATION 

To Meet Tomorrow’s Challenges Today 

Battoa^hs Invites Intiahies Item Those Qualifieil As: 


• ELECTRICAL ENGINEERS • ELECTROMECHANICAL ENGINEERS 

• MECHANICAL ENGINEERS • MECHANICAL DESIGN ENGINEERS 

» MATHEMATICIANS • PHYSICISTS 


Write or Telephone M# E. JENKINS/ Placement Manager 


Nes 

Poo/;, Po, 




fANCH ctH 


Pooll 3500 


Neat Wstetie Vellen Fot^e 


Physicists 


• Planned progress is the key to si 


success for an individual as well 


• Here at BURROUGHS we know where we are going - . . our 
course is charted and, like such advanced Intercontinental Ballistic Missiles 
as ATLAS and TITAN, we too are on the way up! 


More than 1,600 people and in excess of 200,000 square 
feet of working space in our four centers, located in 
the Paoli area, testify to our progress since 1954. 


• If YOU are an Engineer or PhysicUt ... ON THE WAY UP . . . 
why not make the ascent with us in the creation and development of the 
advanced new computer techniques which will be required to control the 
course, speed and altitude of such Intercontinental Ballistic Missiles as 
ATLAS and TITAN as they are propelled out into space beyond the earth's 
atmosphere? 


a Sage . . . ICBM . . . are just a few of the many government 
projects under way at BURROUGHS RESEARCH CENTER where, and 
equally important, untold time and creative eSort is abo being spent by our 
scientists on new and better ways to improve the business machines which 
have given BURROUGHS the right to use the slogan: 
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EMPLOYMENT OPPORTUNITIES 


Engineers in 

training . . . 
Experienced 
engineers . . . 

the OMAK teem in the fiel.le nf: 

engineers . . . physicists 

opfjortjuhftiefi at 
MotoKoIa in RiVe-rside. 

»S£r"'" 

fonolZg"''^ »/’'■« for the 

wo»K ,M .^ACATIONLAMD ^ 

(your family will love ycur-rounrl outdoor llvlogi e 

WHiLE YOU ADYANOE YOUR CAREER 



E.lSre..1n..t. 




ggtg£‘ 


mm 

OPENINGS IN PHOENIX OPENINGS IN CHICAGO 

iSi*"”*' ^£7“ :3;: 

MOTOROLA 
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EMPLOYMENT OPPORTUNITIES 



CLASSIFIED Searchlight Section ADVERTISING 

BUSINESS OPPORTUNITIES EQUIPMENT - USED or RESALE 


UNDtSPLATED 





DISPLAYED 




SEARCHLIGHT SECTION 



WRIGHT- P6lW 

ENGINES & PARTS 
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SEARCHLIGHT SECTION 


another 
exclusive offering ! 


C-47's 

Available fer Immediate Sole 
Delivery Early November 
In Foreign Scheduled 
Airline Operation 
Price osking $110,000 

In excellent Condition 
For deloi/x contact; 

William C. Wold Associates 

ifxctuerve Solee Ag«nlsJ 



HELICOPTERS 

HILLER 

UH-12B 

Available For 
LEASE PURCHASE, 
SALE OR TRADE 


HELICOPTER 

-Model UH-12B. Very low o 


Lextneten 79, Mew, 



C-46 A CARGO 


NATIONAl AERO lEASINS 


5 C46's 


TRAV8P0RT 

ONe''EACH'’2^W6EKS TKEREArTEIl 

RANSA AIRLINE 


"Take a Heading for Reading 

u the $IST MAINTCNANCe • OVSRHAUL • MOD/FtCAr/ON • INSTALLATION 
READING AVIATION SERVICE. INC. 


We Buy DC-3 and C-47 


^ AIRPLANES WANTED 

Will evr^?«n^o*'> NeL. or Uiod 

Vest Aircraft Co.'s Skyranch 

BOX S90B, DEIfVeR 17. COLOBAOO 


WANTED 

CONVAIR 240 or 340 


SPECIAL SERVICES 

TO THE 

AVIATION INDUSTRY 


Remmert- 

Werner 

St. Louis Florida Toledo 

Lodestar DCS Beech 


PARTS & supplies 


NAVCO 


unban riald 




PROFESSIONAL SERVICES 


AVIATION WEEK, September 17, 1956 
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\\T\TH)N WKFk. SEI’TITIKI'.R IT. I't.Sfi 




I “SECRET'' is about all we’re allowed 
' to say concerning many of the nearly 
half a hundred Air Force contracts 
I now in various stages of design and 
i development by Convair-Fort 
I Worth'sengineersandscientists. But 
it illustrates the advanced status of 
the projects facing us. Some of us 
are busy with the B-58, America's 
first supersonic bomber; others, are 
exploring the feasibility of nuclear 
powered aircraft. The conception, 
the design, atid the development re- 
quired to achieve our goals present's 
staggering challenge that demands 
foresight and exploration into the 
unknown. 

If you have a formal education or 
professional experience in any of the 
many fields of engineering and 
science needed to fulfill the broad 
and complex requirements of these 
projects of the future, you'll find a 
warm welcome and an unequalled 
opportunity to put your ability to 
its best use at Convalr-Fort Worth. 
Here you'll work in an atmosphere 
of alert progress, with a wealth of 
highly ad vanced, specialized facilities 
to expedite the myriad phases of de- 
sign and development now at hand, 
as well as those to come. Attractive 
job benefits, low cost-of-living, mild 
year 'round climate, adequate hous- 
ing in all price ranges, limitless rec- 
reational facilities ... all add up to 
ideal living conditions. Today —turn 
your thoughts to a better future for 
yourself and your family. Take time 
to investigate Convair-Fort Worth. 


nltyfo axarelsB your ability to you t 

Mr. H. A. BODLEY 

Engineoring Personnel, 

Tojr iGquiris i;e litid in sliict cnnfidBnce 


1 

u 


YOUR FUTURE 

IS HOW . . . 

AT CONVAIR-FORT WORTH 


CONVAIR 

FORT WORTH 

rAI >' 0 "TWORTH, TEXAS 
V A DIVISION OP 

OENERAL DYNAMICS 
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Job Change Reply 

{AW^^,”'2'i” p“ 10|''S. 'ip“'lS“ 

* 
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Harvey extrusions... 
simpler, smoother 
parts for better 
flight 




e. C-»l/fO«NM-8»ANCH OmCES IN MINCIPAt 
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U. S. AIR FORCE TRANSPORT 
IN PRODUCTION 


Allison Turbo-Prop powered Lockheed C-130 Hercules can outfly 
present passenger airliners while airlifting up to 20 tons of cargo 



P OWERED BY FOUR 3,750-horsepower Allison T56 
Turbo-Prop engines, driving three-bladed Aero- 
products turbo-propellers, the Lockheed C-130 Hercules 
attains top speeds of over 370 miles per hour. And it 
operates at less than half the ton-mile cost of its nearest 
competitor. 

More than 100 miles an hour faster than tactical trans- 
ports flying today, the C-130 on combat missions, with 
25,800 pounds of cargo and more than 5,000 gallons of 
fuel, can cross the continent, or an ocean, nonstop at 330 
miles per hour cruise speed. 

Thus, the U. S, can put supply lines in the sky — with 
ability to airlift cargo, personnel and equipment from 
the continental U. S. to a distant overseas air base and 
reach a combat area shortly following the arrival of jet 
aircraft. 

With full load, the C-130 takes off and climbs to 2,500 
feet in 60 seconds — a remarkable feat for a large trans- 
port. The Hercules has a flexible flight envelope in that 


it has the ability to fly at low altitudes for airdrops of 
personnel and equipment and yet has a high-altitude 
range of 40,000 feet. 

Product of a 5-year joint elTort by the Air Force, Allison 
and Lockheed Aircraft, the C-130 is being produced in 
quantity by Lockheed’s Marietta, Ga., plant. These high- 
performance Turbo-Prop transports will begin joining 
the Tactical Air Command late this year. 

ALLISON DIVISION OF GENERAL MOTORS, Indianapolis, Indiana 



TURBO-PROP POWER 


AMERICAN BUILT FOR THE JET ERA IN AIR TRAVEL 



